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Ldi gidi thieu 


Viec to chiCc bien soan va xuat ban mot so gido trinh phuc vu cho dao tao cdc 
chuyen nganh Dien - Dien tit ; Cd khi - Dong htc d cdc tritdng THCN - DN Id mot sit 
co gang Idn cua Vu Trung hoc chuyen nghiep - Day nghe va Nha xuat bon Gido due 
nham titng bitdc thong nha't noi dung day va hoc a cdc tritdng THCN tren toan qude. 

Noi dung cua gido trinh da ditdc xay ditng tren co sd ke thita nhitng noi dung 
ditdc giang day d cdc tritdng, kit hop vdi nhitng noi dung mdi nham dap itng yeu cau 
nang cao chat htdng dao tao phuc vu sit nghiep cong nghiep hoa, hien dai hoa. De 
citdng cua gido trinh da ditdc Vu Trung hoc chuyen nghiep - Day nghe tham khdo y 
hien cua mot sd tritdng nhit : Tritdng Cao dang edng nghiep Ha Noi, Tritdng TH 
Viet - Hung, Tritdng TH Cdng nghiep II, Tritdng TH Cong nghiep III v.v... va da 
nhan ditdc nhieu y kien thiei thitc, giup cho taegia bien soan phii hop hdn. 

Gido trinh do cdc nha gido co nhieu kink nghiem giang day d cdc tritdng Dai 
hoc, Cao dang, THCN bien soan. Gido trinh ditdc bien soan ngdn gon, di hieu, bo 
sung nhieu kien thitc mdi va bien soan theo quan diem, mb, nghia Id, de cap nhitng 
noi dung co ban, cot yeu de tiiy theo tinh chat cua cdc nganh nghe dao tao ma nha 
tritdng tit dieu chinh cho thich hop va khdng trai vdi quy dinh cua chitctng trinh 
khung dao tao THCN. 

Tuy cdc tac gid da co nhieu co'gdng khi bien soan, nhitng gido trinh chac khdng 
trdnh khoi nhitng khiem khuyet. Vu Trung hoc chuyen nghiep - Day nghe di nghi 
cdc tritdng sd dung nhitng gido trinh xuat ban Ian nay de bo sung cho ngudn gido 
trinh dang rat thieu hien nay, nham phuc vu cho viec day va hoc cua cdc tritdng dqt 
chat htdng cao hdn. Cdc gido trinh nay cung rat botch doi vdi doi ngu kl thupt vien, 
cong nhan ki thuat de nang cao kien thitc va iay nghe cho minh. 

Hi vong nhan ditdc sit gop y cua cdc tritdng va ban doc de nhitng gido trinh 
ditoc bien soan tiep hoac Ian tai ban sau co chat htdng tot hon. Moi gop y xin giti vi 
NXB Gido due - 81 Tran Hitng Dao - Ha Noi. 


VU THCN - DN 
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Md dau 


Gido trinh An todn dien ditqc bien soan di citchig do Vu TUCN -DN, Bo jiao 
due & Dae tao xay ditng vd thong qua. Noi dung ditqc bien soan theo tinh than ngan 
gon, di hieu. Cdc kien thitc trong todn bo gido trinh co mol lien he Idgic chat che. 
Tuy vay, gido trinh cung chi la mot phan trong noi dung cua chuyen nganh dac tao 
cho nen ngitifi day, ngitch hoc can tham khao them cdc gido trinh co lien quan dot 
vdi nganh hoc device sit dung gido trinh co hieu qua hern. 

Khi him soan gido trinh, chung tdi da co gang cap nhat nhitng kien thitc mdi co 
lien quan den mon hoc va phii hop vdi doi titqng sit dung cung nhit cr gang gan 
nhitng noi dung li thuyet vdi nhitng van de thitc te thitdng gap trong san xudt , doi 
song de gido trinh co tinh thitc tiin cao. 

Noi dung cua gido trinh ditqc bien soan vdi dung htqng 40 tiet, gom : 

Khai niem chung ; ChUdng 1. Tdc dung cua dong dien doi vdi cO the con ngiteti; 
Clutong 2, Cap citu ngitdi bi dien giat; Chtfdng 3. Cdc khdi niem co ban ve an todn 
dien ; Chtfdng 4. Phan tich an todn trong mqng dien don gian ; Chitdng 5. Phan tick 
an todn trong mqng dien ba pha ; Chlfdng 6. Bao vi noi dat; Chitdng 7. Bao ve noi 
day trung tinh ; Chitdng 8. Sit nguy hiim khi dien dp cao sang dien dp thd'p ; 
Chitdng 9. Bao vi chong set ; Chitdng 10. Nhitng van di dnh hitting cua tritOng dien 
tit tan so cao, tan so cong nghiep va diphbng tinh dien ; Chitdng 11. Nhitng phitOng 
tien va dung cu can thiet cho an todn di$n vd to chitc van hdnh an todn. 

Trong qua trinh sit dung, tuy theo yeu cdu cu the co the dieu chinh so tiet trong 
mdi chitctng. Trong gido trinh, chung tdi khong de ra noi dung thitc tap cua titng 
chitdng, vi trang thiet bi phuc vu cho thitc tdp cua cdc tntting khong dong nhat. Vi 
vay, can at vdo trang thiet bi da co cua titng tritting va khd ndng to chitc cho hoc 
sinh thitc tap ti cdc xi nghiep bin ngodi md tntting xay ditng thtii litqng vd noi dung 
thitc tap cu the - thin litqng thitc tap tdi thiiu noi chung cung khdng it hetn thin 
litqng hoc li thuyet cua mdi mdn. 

' Gido trinh ditqc bien soan cho doi titqng la hoc sinh THCN, edng nhdn lanh 
r, ghe bac 317 vd no cung la tdi lieu tham khao bo ich cho sinh vien cao dang kl thuat 
cung nhitkl thuat vien dang lam .;\ec ti cdc ccT sti kinh ti'nhieu link vrtc khac nhau. 

Mac dii da co gang nhitng chdc chdn khong trdnh khoi hit khiim khuyet. Rat 
mong nhdn ditqc y kien dong gop cue ngitch sit dung de Ian tdi ban sau ditqc hodn 
chinh hetn. Mqi gop y xin ditqc giti vi Nhd XBGD - 81 Tran Hitng Dqo, Ha Noi. 

TAC GIA 
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KHAI NIEM CHUNG 


Khoa hoc hidn nay da phan tich ttfong d6i d3y du ve tac hai cua dong dien 
vao co the con ngucri. Dua vao s 6 lieu l&y a cac trirdng hop tai nan ddi vdri con 
ngucri cung nhir qua th£ nghidm tren cac d6ng vat, ngucri ta da co khai niem 
ddy du v6 tac hai sinh U do dong dien gay n6n ma qua do 1 6 chuc viec van 
hanh he thong dien dirqc an loan. Cac trucmg hop cha'n thuong trong san xu£t 
noi chung thi cha'n thuong ning hoac che't ngufri ph£n Idn la do bi dien giat. 

Theo tai lieu khao sat cua cac nude tren the gi6i cho tha'y rang trong t^ng 
so trucmg hop tai nan vi dien giat co 76,4% trucmg hop che't ngirdi hoac thuong 
vong nang xay ra 6 cac mang dien dien ap duoi 1000V va 23,6% xay ra 6 
mang dien co dien ap tren 1000V. 

Khi phan loai nan nh&n do dien giat th£y rang : 

- Nhtfng nan nh&n lam viec trong nganh dien bi dien giat : 42,2%. 

- Nhung nan nh&n kh6ng co chuydn m6n v£ dien bi tai nan dien giat : 
57,8%. 

Phan loai theo nguyen nhan bi dien giat : 

1. Cham true tie'p vao day din dien hay cac ph£n c6 dien chay qua : 55,9% 
trong do : 

— Cham vao day d£n dien kh6ng phai do edng viec yeu c£u phai tie'p xuc 
v6i day dan dien : 30,6% 

- Cham vao day d&n dien do yeu cdu c6ng viec phai tie'p xuc v6i day dSn 
dien : 1,7%. 

- Dong nhim dien luc dang tien hanh sua chtfa ki£m tra : 23,6%. 

2. Cham vao bd phan bang kim loai cua thi£t bi c6 mang dien ap : 22,8% 
trong do : 

- Luc kh6ng co ntfi da't : 22,2%. 

- Luc co n6i da't : 0,6%. 
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3. Cham phai v&t kh6ng phai b&ng kim loai c6 mang dien ap (tuong, cac 
vlit each di6n, n6n nha...) : 20,1%. 

4. Bi chin thirong do h6 quang luc thao tac thiet bi : 1,12%. 

5. Bi chin thirong do circmg 66 didn triremg cao a trong mdi trirdng hay 
Cram bien ap si6u cao ap : 0,08%. 

Phin Idn cac tru6ng hop bi chin thirong v4 di£n la do cham phai vit din 
dien hoac v&t co di6n ap xuit hi6n bit ngo vi thircfng xay ra ddi veri ngircri 
khong co chuySn mdn. 

Nguydn nhin chmh cua tai nan ve dien la do trinh d6 quan If chuyen mon 
chua 16 t, do vi pham quy trinh kT thuit an toan, nhir dong dien luc co nguoi 
dang sua chua, thao tac v3n hanh thi^t bi di£n khong dung quy trinh. 

Chin thirong do dong dien gay nen thirong xay ra o cac mang di6n 
380/220V, 220/127V. 0 cac mang dien nay nhufng can bo kT thuat, quan doc 
phan xudng thirong khong danh gia dung mure d6 nguy hi£m cua chung. Do do 
chua 1 6 chirc td't cho nh&ng ngurori kh6ng co chuySn m6n vd di£n hoc tap noi 
quy an toan mot each chu dao de de ra cac bien phap ngan ngira tai nan tich 
cue. Trong toan b6 giao trinh chung ta se nghidn curu cac bao v6 chinh : bao v6 
ndi dit, bao ve noi day khong (day trung tinh), cic phuong ti£n, dung cu bao 
ve trang bi noi san xuit cho ca nhin, each to chtfc vin hanh an toan. 
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CHUONG 1 


p* 


TAC DUNG CUA DONG DIEN DOI VCfl 
Cd THE CON NGI/OI 


Thuc te cho th£y khi cham vao v|t c6 dien ap, ngufri c6 bi tai nan hay 
khong phu thuoc vao dd \6n dong dien di qua than ngudi. 

Dong dian di qua co th i ngucri gay n6n phan ung sinh If phuc tap nhu lam 
huy hoai b6 phan thdn kinh di^u khi£n eac giac quan bdn trong cua con nguoi, 
lam te liet ca thjt, sung mang phdi, huy hoai co quan h6 h£p va tu£n hoan 
mau. Tac dung cua dong dien con tang l£n doi vdi nhung ngufri hay uong 
ruou. Nghi6n cufu tac hai cua dong dien dG'i v6i co ihi ngucri la m6t qua trinh 
lau dai va phtic tap. Nhung cho de'n nay vln chua co mot If thuyet nao c6 th6 
giai thfch m6t each hoan chinh v£ tac dung cua d6ng di£n vao co the con 
ngucri. 

M6t trong nhung yeu t6' chinh gay tai nan cho con ngudfi la tri s 6 dong 
dien (dong dien nay phu thuoc vao di£n ap ma ngucri cham phai) va duerng di 
cua dong dien qua co the con ngucri vao d&'t. 

Su t<5n thuong co ihi chia ra lam ba loai nhu sau : 

1. Ton thuong do cham phai v&t d£n co mang di£n ap. 

2. Ton thuong do cham phai nhung bd phan bling kim loai hay vo thiet bi 
co mang dien ap vl bi hong each di£n. 

3. Tdn thuong do di£n ap bubc xuat hibn cr ch6 bi hu hong each di£n hay 
cho dong dien di vao da't. 

Dong dien’ co the tac dong vao co th^ ngudi qua m6t mach dien km hay 
bang tac d6ng ben ngoai nhu phong di£n h 6 quang. Tinh cha't tac hai cua dong 
dien g£y nen va Mu qua cua no phu thuOc vao dG Ion va loai dong di£n, di£n 
tro cua ngubfi, dubng di cua dong dibn qua co the’ ngudi, thoi gian tac dung va 
tinh trang sire khoe cua ngudi. 
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D£n nay vkn con c6 nhi£u y kie'n khac nhau v£ tri s6' dong dien c6 ihi gay 
nguy hiem chat ngudi. 

Trudng hap chung thi dong dien co thi lam chat ngudi co tri sd khoang 
100mA. Tuy v£y co trudng hap tri sd dong dien chi khoang 5 -s- 10mA da 1km 
chat ngirdi vi con phu thudc dieu kien nai xay ra tai nan vk trang thai sure khoe 
cua nan nhkn. 

Chung ta cung ckn chu y de'n yeu 1 6 thori gian tac dung cua dong dien. 
Thdi gian tac dung cang lku cang nguy hiem cho nan nhkn. 

Nguyen nhkn chet ngudi do dong dien phkn lorn Ik lam huy hoai ban nang 
lam vi6c cua cac co quan cua ngudi - 1km ngirng thd hay do sir thay ddi nhurng 
hien tuang sinh hoa trong ca th^ ngudi. Nguy hiim che't ngudi cung co thi do 
bi bong trkm trong. 

Giai thfch qua trinh tdn thuang do dong dien co nhi4u thuyet khke nhau. 
Ngudi ta cho rkng khi dong di6n di qua co the ngudi trong mot thdi gian se 
xukt hien hien tuang phkn tfch mau va phkn tfch cac chk't nude khac d6 tkm 
udt cac to chufc huy&t cku va lam dky huydt quan. Va nhit the cac qua trinh 
phkn cue se xay ra trong ca th 4 ngudi lam anh hudng den hoat ddng thkn kinh. 
Dky la nguyen nhkn cua t6n thuang. 

Mdt sd nha sinh If hoc va bac si cho rang nguyen nhkn cua m6t sd tai nan 
chet ngudi vi dong dien lk lam su co bop cua tim bj rd'i loan, dua den dinh tre 
luu thdng mau trong ca the ngudi. 

Theo quan di^m mdi nhi't cua cac nha khoa hoc Lien X6 (cu), giai thfch 
nguyen nhkn do dong dien gky ntn la hien tuang phan xa do qua trinh kich 
thfch va dinh tr6 hoat dong cua nao luc bi ddng dien tac dung d6t ngdt. Theo 
gia thuyet nay, su huy hoai churc nang lam viec cua ca quan hd hkp la do 
nhtfng ket qua tren. 

Mure do kfch thfch he thd'ng thkn kinh va kha nkng chiu dung cua no co 
anh hudng quydt dinh d£n nguon gdc tdn thuang. Them vao do ddi vdi tung 
ngudi mure do tac dung cua ddng dien khac nhau, cung nhu su tac dung vao 
mat ngudi cung mdi luc mat khac va phu thudc vao sure khoe cua ngudi luc bi 
tai nan. Chfnh dua tren If lukn nay co th£ giai thfch tai sao vdi dai luang ddng 
dien be curtg cd the lam chet ngudi. 


1.1. di£n trcj cua co th£ NGUOl 

Than thi ngudi gdm da, thit, xuang, thkn kinh, mau... tao thanh. Ldp da 
cd dien trd ldn nhkt ma dien trd cua da lai do dien trd cua ldp sirng tren da 
quydt dinh. Dien trd cua ngudi 1a mdt dai luang rkt kh6ng 6n dinh va khdng 
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chi pViu thuoc vao trang thai sue khoe cua co th£ tdng luc ma con phu thude 
vao moi trudng xung quanh, dieu kien tdn thuang... Thuc te dien trd nay 
thircmg ha tha'p nhdt la luc da bi dm, khi thcri gian tac dung cua dong dien tang 
l6n hoac khi tang dien ap. Dien trd cua ngudi co thi thay d6i tir 600 Cl dfc'n vai 
chuc k Cl. 

Thf nghiam cho th^Ty giua dong dien di qua ngudi vd dien ap dat vao ngudi 
co su lech pha. Nhu vdy dien tra ngudi la mot dai luqng kh6ng thudn nh£t. 

Dien tro ngudi lu6n thay d6i trong mdt gidi han r£t Ion. Khi da dm hay do 
tiep xuc true tie'p vdi nude b£n ngoai hoSc do m6 hdi thoat ra d£u lam dien tra 
giam xud'ng. 

Mat khac neu da ngudi bi dn manh vao cac cue dien, dien trd da cung 
giam di. Vdi dien ap tha'p (50 ^ 60V) co thd xem dien trd da ti le nghich vdi 
dien tich tie'p xuc. 

MCrc do tiep xuc hay 
ap lire cac ddu tie'p 
xuc cua cac cure dien 
vao da ngudi lam 
dien trd thay ddi 
theo. Su thay ddi nay 
rflft de nhin thtfy trong 
vung ap luc nho han 

1 kG/cm 2 (hinh 1-1). 

Khi co dong dien 
di qua ngudi, dien trd 
th^n ngudi giam di. 

Dieu nay co the giai 
thich la luc dong dien di vao than ngudi, da bi ddt nong, m6 hdi thoat ra va 
lam dien trd giam xudng. Thf nghiem cho th&'y : 

Vdi dong dien 0,1mA dien trd ngudi R ng = 500.000 Q. 

Vdi dong dien 10mA dien trd ngudi R nc; = 8.000 Cl. 

Dien trd ngudi giam ti le vdi thdi gian t&c dung cua dong dien. Dieu nay 
co thd giai thich vi da bi dot nong va co su thay ddi v£ dien ph&n. 

Dien ap dat vao ngudi rift anh hudng de'n dien trd cua ngudi v: ngoai hien 
tuqng di6n phan noi tren con co "hien tuang choc thung". Vdi Idp da mong 
hi6n tuang choc thung co the xu<ft hien d di6n ap 10-30V. Nhung noi chung 
anh hudng cua dien ap the’ hien ro ret nh&'t la tfng vdi dien dp tir 250V trd len : 



kG/cm 2 


Su phu thu6c cua dien tro ngirefi vao ap luc tie'p xuc 


2GTAT0f£N A 


9 


luc nay dien trd ngudi c6 th£ xem nhir tuang duang vdi luc ngudi bi boc h£t 
ldp da ngoai. Hinh 1-2 ve quan he cua dien trd ngudi vcri dien ap dat vao. 



0 100 200 300 400 500 600 V 



Hinh 1-2 . 

Sir phu thu6c difen trcf ngufti v&o difen ap ting vdi 
cac thoi gian tife"p xuc khac nhau (0,015s va 3s). 
Do difen trcr cua thay ngircri chfe't. 

- Dir&ng di cua dong difen lay - lay. 

-Ducmg di cua d6ng difen ray - ch&n. 


Hinh 1-3 


Dien trd toan than ngudi c6 the’ bi£u dien b&ng scf d6 thay the d hinh 1-3. 
Trong tfnh toan co th£ bo qua dien dung cua nguai vi dien dung nky r£t be. 

Sa dd thay the' cua dien tra nguai : 

- r 1? xj - dien trd ttic dung va dien trd phan khing cua da phia dong didn 
di v£o. 

- r 2 , x 2 - dien tra tac dung va dien trd phan khang cua da phia dong dien 
di ra. 

- r 2 , x 2 — dien trd tac dung va dien trd phan khang cua cac co quan ben 
trong cua th&n ngudi. 

1.2. anh huOng cua tri sd dong di£n gi£t 

Dong dien la nhan 1 6 vat H true tie'p g&y ra tdn thuang khi bi dien gi&t. 
Dien trd cua than ngudi, dien ap dat v&o than ngudi chi la di bi£n d6i tri s6 
dong dien noi tren ma thdi. 
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2GTATDIEN B 





Voi mot trj so dong di£n nh£t djnh thl su tic dung cua no vio ca th^ ngudi 
hiu nhir khdng thay d6i. Bang 1-1 cho chung ta thi'y su tac dung cua dong 
di6n phu thudc vio tri sd cua n6. Nhting tri sd vl di£n ap, dong dien c6 th£ 
giy nguy hiim cho ngudi nhu chung ta phan tich a tr£n deu rut ra ttr cac tai 
nan o' thuc td vdi phuong phap do lubng tinh vi va chfnh xac. Nhu chung ta da 
noi o trdn, khi phan tich ve tai nan do di£n giat khong n6n nhln don thu£n theo 
tri sd dong di£n ma phai xet ddn nidi trudng, hoan canh xay ra tai nan vi phan 
xa cua ca the nan nhin. Tir su phan tich toin di£n n6i tr£n chung ta mdi co th£ 
giai thich diroc nhi£u truong hop dien ap be, dong di£n c6 tri s 6 kh6ng \6n hon 
tri sd dong di«5n gay choang bao nhieu da co the lam chdt ngubi. Nha nghien 
curu cua Lien X6 (cu) Manilop trong khi nghien cuu cac hiSn tuong sinh If hoc 
v6 dien giat da diing cac phuong phap do lucmg die bifct vi thin trong chting 
minh rang khi co dong didn chi vao khoang 5 + 10mA da lam chet ngucri. 
Chfnh vi viy hien nay v6i dong dien xoay chieu tin s 6 50 - 60Hz tri sd dong 
di€n an toin My bing 10mA. Tuong ting v6i tr£n dd6ng dien m6t chi^u tri sd 
nay bing 50mA. 


Bang 1 -1 


Tri so dong 
dien (mA) 

Tac dung dong dien xoay chieu 

50 * 60Hz 

Tac dung cua dong dien 
mot chieu 

0.6 *1,5 

Bat d£u tha'y ngon lay te 

Kh6ng co cam giac gi 

2*3 

Ng6n tay tS rat manh 

Khdng c6 cam giac gl 

3*7 

Bap thit co lai va rung 

Dau nhu kim cham cam 
thtfy nong 

8 * 10 

Tay da kho roi khoi vAt c6 difin 
nhung vSn rcri duoc. 

Ngon tay, khtip tay, l&ng ban tay 
cam thfiy dau 

Ndng tang l&n 

20 * 25 

Tay kh6ng r&i khoi vAt co difen, 
dau, kho tha 

- -—---- 

Nong cang tang Idn, thit 
co quap lai nhtmg chira 
manh 

50 * 80 

Co quan h6 ha'p bi t6 lifit. Tim bat 
dtiu dap manh 

Cam giac nong manh. 

Bap thit a tay co rut, kho 
thcr 

90* 100 

Co quart hd ha'p bj te li6t. Keo dai 3 
giay hoac dai hon tim bj te lifit de'n 
ngirng dap 

Ca quan h6 h£p bi te lict 
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1.3. ANH HLfONG CUA THCil GIAN DI$N GI^T 

Yftu 1 6 thofi gian tac ddng cua dong dien vao ca the’ ngudi rrit quan trong 
va bi£u hien dudi nhieu hinh thai khric nhau. Driu ti6n chung ta thriy tho'i gian 
tac dung cua dong dien anh hudng de'n dien trd cua ngudi. Thdi gian trie dung 
cang lriu, dien trd ngudi cang bi giam xuS'ng vi ldp da bj ndng drin va tap sirng 
»ren da bi choc thung cang nhi£u. Nhu vriy trie hai cua dong di6n d6i vdi cof the 
ngudi cang tang ten. 

Khi dong dien trie d6ng trong thefi gian ngrin thi ti'nh chrit nguy hiem 
phu thuGc vao nhip dap cua tim. Mdi chu ki co dan cua tim keo dai d6 mot 
giriy. Trong chu ki co khoang 0,4 giriy tim nghi Irim vide (gifra trang thrii co va 
dan) va d thdi diem nay tim rrit nhay cam vdi dong dien di qua no. N£u thofi 
gian dong dien di qua ngudi ldn han mdt giriy thi the nao cung triing vdi thdi 
di£m noi tren cua tim. Thi nghiem cho thriy rring du dong dien ldn (grin bring 
10A) di qua ngudi mri khdng gap thefi diem nghi cua tim thi cung kh6ng nguy 
hi£m gi. 

Crin cur nhurng If lurin trdn chung ta co the’ giai thfch tai sao a cric mang 
dien cao rip nhu 1 lOkV, 35kV, lOkV, 6kV ... tai nan do dien griy ra ft drin den 
trircmg hap tim ngirng drip hay ngifng ho hrip. Vdi dien rip cao dong dien xuri't 
hien trude khi ngudi cham vao vrit mang dien. Nan nhrin chua kip cham vao 
vrit mang dien thi h6 quang da phrit sinh va dong dien di qua ngudi rrit lan (co 
the den vai A). Dong dien nay tac ddng rrit manh vao ngudi va griy cho co th£ 
ngudi m6t su phan xa phdng thu raft manh liet. Krit qua la h6 quang bi drip trit 
ngay (hoac chuy^n sang b6 phrin mang dien ben canh), dong dien chi t6n tai 
trong thefi gian khoang vrii phrin cua giriy. Vdi thai gian ngrin nhu vriy rrit ft khi 
lam tim ngurng drip hay h6 hrip bi te liet. d ch6 bi deft se sinh ra mdt ldp huu 
ca crich dien cua thrin ngudi va chfnh ldp nay ngrin crich ddng dien di qua 
nguai mot crich hieu qua. 

Tuy nhien khdng ndn ket lurin dien rip cao khdng nguy hi^m vi dong dien 
ldn nay qua ca th^ ngudi trong thdi gian ngrin nhung cung co thS d6t chay 
nghiem trong hay lrim che't ngudi . 


1.4. DirOfNG DI CUA D6NG DI$N GlAT 

Phrin ldn cac nha nghien cuu d£u cho rring dudng di cua dong dien girit 
qua co the ngudi cd trim quan trong ldn. Di6u chu yriu la co bao nhieu phrin 
tram cua dong dien tdng qua ca quan hd hrip va tim. 
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Co rd't nhieu If thuye't giai thich cac qua trinh sinh If xay ra trong co the 
luc dong dien di qua nhung cho den nay chua co thuye't nao giai thich cdc hien 
tirang tren m6t each hoan chinh. 

Cac nha bac hoc Lien X6 (cu) da thf nghiem nhi4u 15n vd ghi dugc cac ke't 
qua sau : 

- Dong dien di tir tay sang lay se co 3,3% cua dong dien tdng di qua tim. 

- Dong dien di tir tay phai sang chan se co 6,7% dong dien tong di qua tim. 

- Dong dien di tir chan sang ch£n se co 0,4% dong dien t6ng di qua tim. 

Chung ta co cac ke't ludn sau : 

a) Ducmg di cua dong dien co y nghla quan trong vi lirgng dong di6n qua 
tim hay qua co quan ho hd'p phu thu6c vao each ti£p xuc cua ngudfi v6i mach 
dien 

b) Dong dien ph£n b6 tirang ddi deu tren cac co l6ng nguc. 

c) Dong di6n di tir tay phai den ch&n vdi phan lirgng qua tim nhi£u nhd't vi 
phdn lefn dong dien qua tim theo true doc ma true nay ndm tren ducmg tir tay 
phai den ch&n. Ngubi ta da dung ch6 de lam thf nghiem. Cho dong dien di tu 
chin nay sang chan kia cua con cho vdi dien dp dat vao la 960V trong then 
gian 12 gidy. K6't qua Id khdng co con cho ndo bi che't. Co triremg hop tang 
dien ap len den 6000V vdn kh6ng 1dm cho cho bi che't. Cung 1dm nhu tren vdi 
loai tho va tho cung chju dung dirge di6n ap 180 -5- 400V trong 0,5 -s- 12,5 gidy. 
Nhung tir cac s 6 lieu tren khdng nen nghT rdng dong di6n di tir chan-den chan 
(di6n ap budre) khOng nguy hiim vi khi chung ta bi dien ap budre, cac bap thit, 
cac co cua chdn se co rut lai lam chung ta nga xutfng va luc do so d6 ndi dien 
se khac di. 


1.5. ANH HlTCJNG CUA TAN SO DONG DlfeN GI^T 

Tong tre cua co the ngucri giam xuong luc tdn s 6 tang len. Di£u nay de 
hi^u vi dien khang cua da ngUcri do dien dung tao nen : x - * se giam 

xuong luc tin &6 tang. Nhung trong thuc te ke't qua se kh6ng nhu vdy, nghla la 
khi tang tdn so len cang cao mue d6 nguy hidm cang giam di. 

Vien nghien ciiru \6 benh ngh£ nghiep cr Leningrat cu dung cho thf nghiem 
va thu dugc ke't qua sau (bang 1-2) : 
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Bang 1 -2 



Tan so done dien 
(Hz) 

DiCn ap 

(V) 

Sb cho thi nghiem 

(con) 

Xac suit chet 

(%) 

i 

50 

117 + 120 

15 

100 

2 

100 

117 -r 120 

21 

45 

3 

125 

100 -r 121 

10 

20 

4 

150 

120 t 125 

10 

0 


Muon giai thich cac hifcn tuqng nay phai tim anh hiring cua cac loai tin 
sb dong dien ddn cac te bao huru ccf, trubc ti€n la cac tb bao quan trong lidn 
quan den tim va co quan h6 hip. 

Cac giai thich dubi dly dlu chua chat che vl mat khoa hoc nhirng cung 
giup chung ta hieu gin dung cac hien tuqng noi trSn. Luc dat nguon dien mbt 
chilu vao te bao, cac phln tif trong t£ bao bj phan thlnh nhOrng ion khac dlu 
va bi hut ra ngoai mang ta' bao. Nhtr vay phan tif bi cue hoa va keo dli thanh 
nglu cue. Cac chuc nang sinh vat - hoa hoc cua te bao bj pha hoai den mile db 
nha't dinh. Bay gib nbu d&t ngubn xoay chifcu vao thi ion cung chay theo hai 
chieu khac nhau ra phia ngoai mang cua te bao. Nhung luc dong di6n dbi 
chilu thi chuyen dong cua ion cung nguqc lai. Vbi mbt tin s 6 nao do cua dong 
dibn, toe do cua ion du d 6 cur trong mbt chu ki chay duqc hai lln bi rong cua 
te bao thi trubng hop nay ung vbi muc db kich thich nhilu nha't, chtic nang 
sinh v|t - hoa hoc cua te bao bi pha hoai nhilu nha't. Nbu d6ng dien co tin s6' 
cao thi khi dong dien dbi chi£u ion khbng kjp dap vao mang tff bao. Tin sb 
cang tang len, dubng di cua ion clng ngln va mure do kich thich x€ bao cang it. 
Luc tin s6' rS't cao thi dien trubng kh6ng anh huong dbn chuyen dbng cua ion, 
tb bao khbng bi kich thich nhibu. Chung ta chua khlng dinh duqc vbi loai tin 
sb nao nguy hi£m nha't va loai tin sb nao it nguy hi£m nhlt. 

Ngubi ta dung cho de thi nghibm vbi tin sb tit 50 -s- 150Hz va thu duqc ket 
qua rl't tbt (bang 1-2). 

Dbi vbi ngubi thi cac nha nghibn ctru cho ring tin sb 50 -5- 60Hz nguy 
hiem nhlt. Khi tri sb tin sb lbn hon hoac be hon cac tri sb noi trbn mbe db 
nguy hiem se giam xubng. 

Qua nhieu lln quan sat va dua vao kinh nghibm ngubi ta ve duqc quan he 
giua dong dibn gilt va tin sb (hinh 1-4). 

Trong thuc te san xult vbi cac loai may phat tin sb 3000Hz, 10.000Hz 
hay lbn han co c6ng suit 10 kW khbng bao gib xay ra hibn vuqng dien gilt 
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chet ngudi. Nhirng vdi cac 
loai thie't bi c6ng sua't lan 
(thie't bi sa'y, den ddt dien 
td), dien ap 6, lOkV vdi t£n 
sd 500.000Hz v&n lam che't 
ngudi. 

Khi nghidn cuu tac hai 
cua dong dien mdt chi£u 
dd'i vdi ngudi tha'y rang cr 
trudng hap mdt chieu dien 
tra cua ngudi ldn han a 
xoay chieu. Dieu nay co the 
giai thick la a mot chieu 
khong co dien dung va stf 
phdn cue tang len. Nguai ta 
nghien cuu tha'y rang khi 
dong dien m6t chieu lan 
han 80mA mdi anh huang 
den tim va ca quan h6 hap cua con nguai. 



i. 6 . di£n Ap cho phep 

Du doan tri s6' dong dien qua nguai trong nhi£u truerng hap kh6ng lam 
dugc. Ph^n tren da xet dien tra nguai la mot ham sd co nhilu bidn sd ma mdi 
bien sd nay lai phu thude vao cac hoan canh khac nhau. Vi vay xac dinh gidi 
han an loan cho ngudi khdng dua vao "dong dien an toan” ma phai theo "dien 
ap cho phep . Dung khai niem dien ap cho phep rdt thuan lgi vi vdi mdi mang 
dien co mot dien ap tuang ddi 6n dinh. 

Khi noi de'n tieu chu^n cua dien ap cho phep chung ta phai nhd rang hien 
nay ve phuang dien kl thuat phan biet dien ap cao va dien ap tha'p nhung dien 
ap tha'p d day khdng co nghla la an toan ddi vdi ngudi. 

Theo each phan biet tren, thie't bi dien ap tha'p tdc la thie't bi ma bat cd day 
nao cua he thd'ng nay dd'i vdi da't deu co dien ap be han 250V. Thuc te' cho 
thdy dien ap cua may han be han 65V nhung vin co hien tuang chet ngudi vi 
dien giat. 

Ddi vdi dien ap 40V khdng tha'y xay ra hien tuang che't ngudi. Tuy nhien 
trong nhung nai lam viec dac biet nguy hie’m co khi xay ra tai nan d thie't bi 
dien ap 12V. 
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Tifeu chudn cua dien ap cho phep 6 m6i niroc m6t khdc. 

- Ba Lan, Thuy Si, Tiep Khdc dien ap cho phep R 50V. 

- Ha Lan, Thuy Di^n difen dp cho phep la 24V. 

- Phap dien ap xoay chifeu cho phep la 24V. 

- Lifen X6 (cu) tuy theo m6i tri/cmg lam vifec tri s6' difen ap cho phep co 
the co cac tri s6 khac nhau 65V, 36V, 12V. 


CAU HOI ON TAP 

1. Dong difen co tac dung nhu th£ nao d6i voi co th6 con ngircri ? 

2. Cac loai ch&n thuong do dong difen gdy nfen la gl ? 

3. Tri sd dong difen, thcri gian, du6ng di va tin s6 cua d6ng difen gist ddi vdi co 
th^ con ngirbi co anh hircrng nhir thfe' nao ? 

4. Trinh bay quy djnh vfe difen ap cho phep ddi v6i co thi con ngirdi ? 
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CHUONG 2 

CAP CUXI NGl/Gl BIDIEN GIAT 


Nguy6n nhan chinh \km ch£t ngudi vi dien giat \h do hidn tircmg kfch thfch 
chu- khdng phai do bi cha'n thucmg. 

Moi mdt ngudi 1km ngh£ didn diu phai bie't each c£p curu ngudi bi di6n 
giat. KT thuat cat ngu6n dien luc co ngudi bi dien giat cung nhu phuong phap 
curu chira deu co ghi trong quy trinh an to^n. Dudi day chi trinh bay nhumg 
nguydn tic co ban. 

Ngtrcri bi dien giat sau khi duoc cat kh6i ngu6n dien n£u chi bj nga't th6i 
thi chi c5n mo cura s 6 cho tho£ng, ndi do qu£n v& cho ngui amoniac. 

Neu nan nhan ngirng thd v£ tim ngirng dap phai tim moi each cho h6 ha'p 
va tim dap trd lai. 

Nhi^u cudc thi nghifm va thtre t€ churng minh rang tCr luc bi dien giat d£n 
m6t phut nan nhan diroc curu chita ngay thi 90% trudng hop cuu sd'ng duoc, di 
sau phut sau mdi c£p curu chi co thi curu sd'ng 10%, n6'u d£ tir 10 phdt trd di 
mdi cap cuu thi rat it trudng hop duoc cuu sd'ng. 

Trudc kia ngudi ta dung nhfing phucmg phap khdng dung di ciiu ngudi bi 
set danh, dien giat nhu : 

- Lay nan nhan that manh rdi nem xudng da't. 

- Cdi hit qudn ao dem chon durng dudi dat ngang cd. 

Hien nay thudng dung ba phuong phap h6 hap nhan tao sau day : phucmg 
phap n&m sa'p, phuong phap nam ngua, phuong phap thdi ngat (ha hoi thdi 
n gat). 

Trudc khi lam hd h£p phai chuan bi c£c viec sau day : 

- Nhanh chong cdi ao, ndi that lung di khoi can trd ho ha'p. 

- Dung vat cling nay mieng nan nhan. La'y cac vat trong midng ra, keo 
ludi vi ludi thudng bi tut sau ben trong sau khi bi didn giat. 

3GTAT0IEN A 
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2.1. PHlTONG PHAP NAM SAP 


Dat nguoi bj nan ndm sa'p, mot tay dat dirdi ddu (hlnh 2-1). Dat ddu 
nghieng va tay con lai dd’ du6i thang. Ngubri cuu chtra quy trdn lung va hai tay 
cu bop theo hoi tho cua mlnh, a'n vao hoanh each m6 theo hudmg tim. 



a) b) 

Hinh 2-1. Cfi'p curu theo phirong ph&p n&m sap 
a) tho ra ; b) tho vao 


Khi tim dap duoc thi h6 ha'p cung se ddn ddn h6i phuc duoc. 

Nhuoc di£m cua phuemg phap nay la kh6i luong kh6ng khf vdo trong 
ph6i ft. 

l_Tu di£m cua phuong phap nam sa'p la v6i vi tri dat nan nhan nhu tren, cac 
chat dich vi va nuoc mid'ng khbng theo duong khf quan vao ben trong va can 
tro su h6 ha'p. 


2.2. PHLTONG PHAP NAM NGlfA 

Nd'u nguoi ca'p cuu co them nguefi giup vide thi dat nan nhan ndm ngua 
(hlnh 2-2). 

Duoi lung dat thdm ao qudn cho ddu ngua ra sau va I6ng nguc duoc r6ng 
rai thoai mai. Nguoi cap curu chrnh quy cr dang ddu edm hai tay nan nhan keo 
len tha xu6'ng theo nhip tho cua mlnh. Nguoi giup vide thi keo luoi. Nd'u co 
hai nguoi giup vide thi edng vide keo hai tay len xub'ng do hai ngubri lam, con 
nguoi o phfa ddu chi keo luoi. Phuong phap nay co nhuoc di^m la nan nhan 
ndm ngua nen djeh vi dd chay ldn cub'ng hong lam can tro h6 ha'p. Khi tha'y co 
hien tuong t6't (mi mat rung rinh, m6i rung) thi lap tuc nghi h6 ha'p nhan tao 
vai giay de cho nan nhan tu h6 ha'p. Luc nan nhan da tu tho duoc phai boc cho 
ho that a'm va khbng cho cu d6ng vi tim luc a'y hay con yd'u co the nan nhan bi 
ngat lai. 
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3GTATDl£N B 



Hinh 2-2. Ca'p ciru Iheo phirong phap 
nam ngira : 

a) tha ra ; b) tha vao 


Hinh 2-3. Ca'p ciru thco phuong phap 
nam ngira c6 hai ngircri tro giup : 
a) tha ra ; b) tha vao 


2.3. PHUONG PHAP THOI NGAT (HA HOI THOI NGAT) 

Trong ca'p cihi nan nhan bj ngirng tha hay ngat, trudrc kia ta thucrng lam 
theo hai phirang phap noi trdn (phuang phap nam sa'p va phuang piiap 
nam ngira). 

Cac phuong phap nay hieu luc kern vi chi dem ra'l ft luong kh6ng khf vao 
ph6i. Ngoai ra con co kho khan n£u co them cac phan thuong t6n khac nhu 
nan nhan bi gSy xuong sudn, gay c6t sCing... vi cac d<5ng tac nay qua manh. 
Tuy vay dd'i vdi trucmg hop bi thuong 6 ham mat cac phuang phap tr6n vJn co 
tac dung. Nhung nam g^n day 6 tren the gidi, phuong phap h6 ha'p nhan tao 
duoc thay the' bang phuong phap th6i ngat. Cdu chua theo phuong phap nay 
luong khong khf vao ph6i nhiSu hon hai phuong phap trfin tCr 6 de'n 15 ldn. 

Cdch thuc hien 

1. Truac m6t nan nhan ngung tha hay thoi thop viac truac tien la phai ih6i 
ngat ngay. 

Dat nan nhan nam ngira, ngucri ca'p ctfu quy ban canh sat ngang vai, nhin 
mat nan nhan. M6t tay na.ng gay, m6t tay nang cam, ngira han d£u nan nhan ra 
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phia trudc dd cho cu<5ng luai khdng 
bit kin dircmg h6 ha'p (hinh 2-4). 

Cung co khi chi dung d6ng tac nay 
nan nhan da bat ddu tho diroc. 

Neu nan nhan chira thcr diroc, 
ngiroi ca'p curu v&n de ddu nan nhan d 
tir thd' tren, mot tay mo mieng, mot 
tay lu6n mot ngon co vai sach, kiem 
tra trong hong nan nhan, lau het ddm 
rai, chat non va moi het ham rang 
gia, rang gay... dang lam vuong co 
hong. Dat mdt mid'ng gac mong che 
kin midng nan nhan. 

Ngudi ca'p curu hit that manh, mOt tay v£n mo mieng, mdt tay bop hai ben 
bjt kin mui nan nhan, ap kin mieng minh vao midng nan nhan roi thdi manh 
(dd'i vdi tre em thdi nhe hon mdt chut). 

Nguc nan nhan ph6ng ldn, ngiroi ca'p ciru ng^ng d£u ldn hit hoi thur hai, 
khi do nan nhan se tir tho ra diroc do sure dan h6i cua I6ng ngirc. 

Tid'p tuc nhir the vdi nhjp dd khoang 10 ldn 1 phut, lien tuc cho den khi 
nan nhan h6i tinh : hoi tho trd lai, m6i mat hong hao, hoac cho dd'n khi nan 
nhan co da'u hidu da chd't han bieu hidn bang d6ng tir trong mat dan to (thudng 
la 1 -s- 2 gior sau). 

2. Thdi ngat kd't hop vdi a'n tim ngoai long ngirc 

Neu gap nan nhan md man, khdng nhuc nhfch, tfm tai, ngirng tho, khdng 
nghe tha'y tim dap phai lap tuc a'n tim ngoai I6ng ngirc kd't hop vdi thdi ngat. 

Mdt ngudi tien hanh thdi ngat nhu trdn. 



Hinh 2-4. Ca'p curu iheo phuong phap 
ihdi ngat 



Hinh 2-5. Cap ciru theo phuong phap a'n tim ngoai I6ng nguc 
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Ngu6i thur hai lam vi6c Sin tim : 

Hai ban tay chdng 16n nhau, de vao 1/3 dudi xirang urc. £'n manh bang ca 
sire ca th£, ti xu6'ng vung xirang ufc (khong ti sang phi a xuang suen d£ phong 
nan nhan co thi bi gay xirang) (hlnh 2-5). 

Sau m6i ldn £n xutfng, lai ndi nhe tay di l6ng ngirc tro lai nhir cu. 

Nhip do ph6'i hap giua hai ngudi nhir sau : cur £n tim 5 d£n 6 \&n lai phtfi 
hop th6i ngat 1 13n, turc la &'n 50 dfin 60 Idn trong 1 phut. 

Th6i ngat ket hop veri 4n tim la phuang phap hi6u qua nh£t nhung cin chu 
y la khi nan nhan bi ton thuang c6t sd'ng khOng n6n lam ddng tac £n tim. 


CAU HOI ON TAP 

1. Khi gSp ngirfri bi dien gi£t c£n phai lam gl ? 

2. Trinh bay cac phuang phap c£p curu nguefi bi di£n giat ? 
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CHlfONG 3 

CAC KHAINIEM CC* BAN 
VE AN TOAN DIEN 

Cac khai niem co ban vd an toan dien xua't phat td sir phan tich cac hien 
tirgng do dong dien cham dat gay nen. V] th£ birdc d£u tien chung ta cin phan 
tich cac hien tuong noi trdn. 


3.1. hi£n tuong dong di£n di trong dAt 

Khi each dien cua thie't bi dien bi choc thung se co dong didn cham da't, 
dong didn nay di vao dit true tie'p hay qua m6t ca'u true nao d£y. Ve phuong 
dien an toan ma noi, dong dien cham da't lam thay doi ca ban trang thai cua 
mang dien (dien ap giua day dan va da't thay d6i, xu£t hien cac th£ hi6u khde 
nhau giua cac diem tren mat da't g£n chd cham da't). Dong di6n di vao d£t se 
tao nen d diem cham da't m6t vung dong dien ro trong da't va dien ap trong 
vung nay phan bd theo m6t dinh luat nha't dinh. De don gian viec nghien curu 
hien tuong nay gia thie't dong dien cham da't di vao da't qua m6t cue kim loai 
hinh ban cdu. Da't co tfnh cha't thu£n nha't va co dien trd sua't p tfnh bang 
Q.cm. Nhu the cd thi xem nhu dong dien tan di tiir tarn hinh ban civ toa ra 
theo duerng ban kinh. 

Tr6n co sa If thuye't tuong tu, chung ta co the xem trudng cua dong di6n di 
trong da't gidng dang trudng trong tinh dien, nghla la tap hop cua nhung dudng 
sure va dudng dang the cua chung giong nhau. 

Dai lupng co ban trong dien trudng cua mdi trudng dan di6n la mat do 
dong dien j. Vec to nay hudng theo hudng cua vec to cudng d6 dien trudng E. 

Phuong trinh d£ khao sat dien trudng trong da't la phuong trinh theo dinh 
luat 6m dudi dang vi phan : 
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(3-1) 


j = yE 

hay E = pj 

a day : y - dian d£n su£t cua da't; 
p - dian tro su&'t cua da't ; 

E - dian dp trdn m6t don vi chi6u dai doc theo ducmg di cua d6ng dian 
(cirdng d6 dian truing trong da't). 


Mat d6 cua dong dian tai di^m each t£m ban c£u la x bang : 


J = 


- M 


2ttx* 


(3-2) 


o day : I d - ddng dian cham da't. 

Dian ap tren mdt doan v6 cung be dx doc Iran dubng di cua dong dian : 


du = Edx = jpdx = 


Id 


2nx* 


•pdx 


(3-3) 


Dian ap m6t di^m A nao da'y cung la hiau s6 dian ap gifia di£m A va di£m 
v6 cung xa (dian ap cua diim v6 cung xa co th^ xem nhtr bdng kh6ng) b&ng : 




(3-4) 


Nau dich chuy^n di£m A dan g£n m&t cua v&t n6i d£t chung ta c6 dian ap 
cao nh&'t d6'i v6i d&'t : 


Ud = 


_JdP_ 

2t ix a 


(3-5) 


& day : x d - ban kmh cua v^t ndi d£t binh ban c3u (ban than edi ndi d£t xem 
nhu vat ma ede diem cua no co dian dp nhir nhau). Gia thia't ndy diia 
tran co s6 vat ntfi da't co dian ddn rdt lorn (vi du : dian d&n cua thep gdn 
bang 10 ldn dien d&n cua ddt). 

Dem chia (3-4) cho (3-5), ta co : 


U A *d . 

tt = — ha y 

U d X y 


U A = U, 


id. 

*A 


Thay tich s6' cua cac hang s6 U d x d bang K chung ta c6 phirong trlnh 
hypeebon sau : 
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U A = K — 

*A 

Nhu the' sir phan b 6 dien ap trong vung dong di£n ro trong da't d6i vdi 
di£m xa vd cung ngoai vung dong dien ro co dang duong hypecbon. 

Dircmg phan b 6 di£n ap 
tren goi lh duong the' hieu. 

Tai di£m cham da't tren 
mat cua vat ndi da't chung ta co 
dien ap d6'i vdi da't la cue dai, 
c6 nghTa \k dien ap giura vat 
n6i dat vdri nhufng diem cua dat 
6 ngoai vung dong dien ro. 

Thi nghi£m cho tha'y su phan 
bo dien ap tren mat da't g£n vat 
n6'i da't co dang gdn gi6'ng 
duemg hypecbon (hinh 3-1). 

Khong rieng gi vat n6'i da't 
co dang hinh ban ciu ngay 
doi vdfi cac dang khac cua vat 
n6'i da't nhu hinh 6'ng, hinh 
thanh chi} nhat, cung nhu day 
dien roi xuong da't cung co su 
phan b6' di£n ap gSn giong hinh hypecbon. So di tinh trang phan bd' dien 
ap trong cac truefng hop d£u tuong tu nhu nhau la do dac di^m vat din di£n la 
Trai da't. Da't a gan vat ndi da't co dien tro cue dai dd'i vdi dong dien vi a da'y 
dong dien phai di qua m6t tie't di£n be cho nen tai nhung diem do dien ap 
giang I6n nha't. 

Chung ta dung each do true tiep di6n ap tirng diem va ve thanh duong 
cong phan b6' dien ap d6'i veri da't trong vung dong di£n tan trong da't (hinh 3-2). 
Trong vung g£n lm each vat noi da't co dd 68% dien ap roi. Nhung diem tren 
mat da't nam ngoai 20m each cho cham da't thuc te' co th& xem nhu ngoai vung 
dong dien nguy hiem hay goi la nhung diem co dien ap bang khong - da't. 
Trong khoang each noi tren dien ap roi tren lm khong vupt qua IV. 

Trong khi di vao da't dong dien tan bi dien trd cua da't can tro. Dien tro 
nay goi la dien trd tan hay goi la dien tref cua vat noi dat. 



Hinh 3-1. Dxrcmg cong chi su phan b6 dien ap 
cua cac di£m tren mat da't luc co cham da't 
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Hinh 3-2 


Hinh 3-3 


Di^n trd cua vat ndi da't chung ta se h\iu la ti s 6 giua di6n ap xua't hidn 
tren vat ndi da't vdi dong di£n chay qua vat n6'i d£t vio da't : 


_ 


Xet m6t vi du ve each xac dinh dien ap dd'i vdi da't khi co m6t pha cham 
da't trong mang dian ba pha c6 trung tfnh true tie'p nd'i da't (hinh 3-3). 

Na'u goi r phd - dian trd tan cua dong dien tai ch6 cham da't vi r Q - didn trd 
tan cua vat ndi da't lam vide chung ta co dian 5p cua pha A ddi vdi da't : 

“ ^d r phd (3—6) 

Dian ap cua day trung tfnh dd'i vdi da't : 

U 0 = Vo (3-7) 

Neu chung ta do duoc true ti£p ede trj s6 U A , U D va I d thi di£n trd tan cua 
dong dien tai chd cham dit r phd va dien trd ntfi dit lam vide r Q co th£ tfnh 
duqc bang cac phuong trlnh (3-6) va (3-7) nhu sau : 

r p hd=^ vi r o=j 2 - 
l d x d 

Tom lai, dien trd tan la ti s6' giffa dian ip xu£t hi£n tr6n vat ndi da't (hay day 
din cham da't) vdi dong dien di qua vat ndi da't (hay day din) vao trong da't. 

Dinh nghia nay vin dung vdi trudng hop day din khdng ndi vdi da't: 


U, - U Z 


(3-8) 


4GTAT£>r£NA 



a day : I d - v6c to dong dien tan qua dien trcf todn phdn lien he gitfa day din 
va da't ; 

Z - dien tro toan phdn dang s 6 phrtc. 

z = r dt-j x d.- 

r dt x dt “ dien tro each dien va dien dung day din dtfi vdi da't. Scr d6 
song song va so d6 n6'i tie'p dien tro edeh dien vd dien dung duoc ve 
tr£n hinh 3-4. 




/7777T77 


n ^ - r oi “ j^dt 

/777777T 


Hinh 3-4. So d6 lien he gi&a day din vdi dit trong trirfrng h<?p chung. 


3.2. BI$N AP Tl6p X<IC 

Trong qud trinh tie'p xuc vdi thie't bi dien ne'u co mach dien khep kin qua 
ngufri thi dien ap gidng tren ngudi lorn hay nho tuy thu6c vdo ede dien trd khde 
mic ndi ti£p vdi thin ngudi (dien tret cua gang, ung, tham edeh dien, nen 
nha...). 

Phdn dien ap dat vao thin nguofi goi li dien ip tie'p xuc (U lx ). 

VI chung ta nghien curu an todn trong di£u kien cham vdo mdt cue (m6t 
pha) la chu y£u n6n co thi xem dien ip tie'p xuc li the' giffa hai di£m tren 
duemg di cua dbng dien ma ngucti co th£ cham phai. Vf du giffa vo thie't bj vd 
chin cua ngudi. 

Trdn hinh 3-5 ve hai d6ng co, vo cac d6ng co nay ntfi vdi vat n6'i da't c6 
dien trd R d . Tren vo thie't bi 1 bi choc thung edeh dien cua m6t pha, 

Trong trudng hop nay vit n6'i da't vd vo cac thi£t bi d£u mang dien ap d6'i 
veri da't Id : 

U d = Id R d 

6 day : l d - dong dien qua vit ntfi da't. 
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Hinh 3-5. DiSn dp tid'p xuc 


Nguofi cham vao b£t cti ddng co nao cung deu c6 th£ la U d . Mat khac thd' b 
chan nguai U ch phu thu6c khoang each tir ch6 dung d£n vat nd'i d£t. Ket qua la 
ngucri bi tdc dung cua hifcu s6 didn ap U d va U ch . 

u tx = u d -u ch 

Nhir vay di6n ap tiep xuc phu thude vao khoang each tir vo thiet bi duoc 
n6'i da't d£n vat nd'i da't vd mure dd can bang th£ (xem ph£n sau). 

Vi th£ ciia mat da't cang giam khi cang xa vat nd'i d£t cho n6n a khoang 
each tir 20m tro ldn di£n dp tidp xuc c6 the xem nhir bang U d . 

= U d 

Tnrcmg hop chung co thi b\4u didn didn dp ti£p xtic nhu sau : 

U tx = aU d (3-9) 

a day : a - he s6 tid'p xuc (a < 1). 

Trong thuc t£ didn ap tid'p xuc lu6n lu6n b 6 hon didn ap giang trdn vat ndi 
da't (day cham da't). 

D'i€n ap tid'p xuc cho phep kh6ng tidu chuln hoa. 


3.3. DI$N Ap bu6c 

Trdn hinh 3-6 ve su phdn bd' thd cua cac didm trdn mat da't luc co mdt pha 
cham da't hoac mdt thidt bj (ddng co) nao do bi choc thung each didn. 
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Hinh 3.6. Di6n ap birdrc 


Dian ap dd'i vdi da't a chd true tid'p cham daft : 


u d ~ Vd 

r d - dian trd tan d chd cham d£t. 


Dian ap cua cac diam tran mat da't dd'i vdi da't a each xa ch6 cham da't tir 
20m tra lan co the xem bang kh6ng. 

Nhung vong tron d6ng tarn (hay mat phang) ma tarn diem la ch6 cham da't 
chinh la cac vong tron dang tha' (hay mat phang dang tha'). 

Khi ngucri dirng tran mat da't thi hai chan thuemg o hai vi tri khac nhau cho 
nan r.gudi se bi m6t dien ap nao da'y tac dung. Diin dp dat giua hai chan 


ngudi do ddng dien cham dat tac nen goi la dien dp buac U b . 
Co tha’ tinh dian ap bu6c theo bieu thuc sau : 

Ip a 


u b = u x - u x+a = „ 

x x+a 27tx x + a 


a day : a - do dai cua bude chan (khoang 0,4 + 0,8m) ; 
x - khoang each da'n ch6 cham da't. 


(3-10) 


Vi du 


Tinh dian ap bude U b luc ngudi ddng each ch6 cham da't (vat nd'i da't) 
x = 2200 cm va ddng dian cham da't I d = 1000 A (ddng dien qua vat nd'i da't). 
Dian trd sua't cua da't p = 10 4 Q.cm. 
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= 25,4 V 




IT _ 1000.80.10 4 
b_ 2 ti.2200.2280 

Tif phircfng trinh (3-10) chiing ta th3y ring cang dtfng each xa cho cham 
d<ft (v&t ndi delft) tri s 6 difen ap bude cang be. 

O khoang each xa ch6 cham da't tir 20m trd lfen cd thfe xem difen dp bude 
bdng kh6ng. 

Di^n ap bude co thfe bang kh6ng mac ddu ngudi dirng gdn chd cham da't 
n$u hai chan ngudi dfeu ddt trfen vdng trdn ddng thfe (vf du : d hai difem A va B). 

Nhir vdy sir phu thude doi vdi khoang each dfen chd cham da't cua difen ap 
bude hoan toan trai hdn vdi difen ap tifep xuc. 

Vf du trfen chi ro difen ap bude co tri sd kha ldn, mdc du kh6ng tifeu chufen 
hoa difen ap bude nhung dfe dam bao an toan tuyfet ddi cho ngudi, quy pham 
quy dinh la khi co xay ra cham da't phai ca'm ngudi den gfen chd bi cham vdi 
khoang each sau : 

Tir 4 -s- 5m ddi vdi thid't bi trong nha ; 

8 4- 10m ddi vdi thifet bj ngoai trdi. 

Nhu trfen da ndi difen ap tifep xuc ngudi ta khdng tifeu chudn hoa md chi 
ti£u chufen hoa difen ap ddi vdi da't. Day la difen ap ting vdi ddng difen cham da't 
tfnh loan di qua da't trong bfet cti thdi gian n&o cua nam dfeu khdng dugc vugt 
qua tri sd 250V ddi vdi difen ap trfen 1000V va 40V ddi vdi thifet bi difen ap 
dudi 1000V. 

V£ difen dp bude cho phep cung kh6ng tifeu chudn hoa nhung khdng nen 
cho rang difen dp bude khdng nguy hifem dfe'n tmh mang con ngudi. Ddng difen 
qua hai chan ngudi it nguy hifem hon vi nd khdng di qua co quan h6 hfep, tudn 
hoan. Nhung vdi tri sd difen ap bude khoang 100 + 250V cac bap ca cua ngudi 
co th£ bi co giat lam ngudi nga xudng va luc do so d6 ndi difen da thay ddi 
(ddng difen di tir chan qua tay). 

Quy trinh ’Kifem tra va su dung cac phuong tifen bao vfe" cua Lifen Xd (cu) 
quy dinh khi di lai trong cac tram difen ngoai trdi phai dung ung each difen nfe'u 
difen ap bude U b > 40V. 


CAU h6i on tap 

1. Dien ap tife'p xuc la gi ? Quy dinh vfe difen ap tife'p xiic ? 

2. Difen ap bude \k gi ? Cach tfnh difen ap bude ? 
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CHITONG 4 

PHAN TICH AN TOAN TRONG 
CAC MANG DIEN DON GIAN 




Mang didn dcrn gian mang didn mdt chi£u v& mang didn xoay chieu 
m6t pha. 

Trucmg hgp nguy hi^m nh£t la ngucu cham vao hai cue cua mang didn 
nay. Dong didn chay qua ngucri bang : 


6 day : U - dien ap cua mang dien ; 

R ng - dien trot cua ngirfri. 

Trucmg hgp nay tircmg tu nhu trudng hgp van hanh cr mang didn dien ap 
duoi 1000V nik khdng dung gang tay each didn nhu quy trinh da 66 ra. 

Tai nan tren xay ra nhu sau : khi ngucri c6ng nhSn sUa chtfa thidt bi co 
mang dien ap, m6t tay scr vao m6t cue cua mang didn, con cham v&o cue kia 
co thd bang tai, cui tay hay m6t tay khac... Du co dung gang tay each didn day 
v&n kh6ng bao vd an to&n cho ngucri c6ng nh&n. 

Trong thuc te v£n hanh cham v&o hai cue cua mang didn rflft it khi xay ra 
ma thuemg la cham vao mdt cue va hau qua cua tai nan tuy thude vao trang 
thai lam vide cua mang didn dd'i voi dat. 


4.1. MANG DIEN CACH DI$N DOI VC>I DAT 

Tran hinh 4-1 ve mang didn each dien d6i vtfi d£t didn ap du6i 1000V. 
Khi ngucri cham vao m6t cue cua mang didn se tao ndn m6t mach kin vi each 
dien cua mang didn khdng bao gift dat li tuong cho ndn rj va r 2 kh6ng phai 
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bao gicr cung c6 tri s6 v6 cung loti cho ndn giiia mang di6n wk dkt co tr| stf 
di£n din nao do. 




(4-1) 


(4-2) 


(4-3) 


(4-4) 


(4-5) 
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(4-6) 


Gia thi£t rj = r 2 = r cd , ta co : 


l nn = 


U 


ns 2R ng+rcd 

d d&y : r cd - di£n tro each di£n. 


Tir phuong trinh n&y chung ta th£y ro vai tr6 cua cich di£n dtfi v6i d'\iu 
ki£n an loan. N£u l£y ddng di£n an to&n d6i vdfi ngirdi \b 0,01 A thi di£n tro 
each di£n kh6ng diroc be hon tri s6 sau : 


r cd > 100U-2R ng 

Vi du n€u ta l&'y R ng = 1000 Q, U = 220V thi r cd > 20kQ ; 

R ng = 1000 O, U = 440V thi r cd > 42kQ. 

Truemg hap nguy hi^m nh£t la khi cham vao pha 1 ma pha do bi cham dlft. 
Luc do dong dien qua ngtfcri : 


I 


U 



(4-7) 


co nghia la gidng luc cham vao hai cue cua mang di£n nhu da noi o' tr£n. 

Trong cic bieu thufc (4-6), (4-7) chung ta kh6ng xet d£'n di£n tro cua n£n 
nha vi dien tro nay r£t b£, ho&c kh6ng tham gia trong so d6. Tuy nhi£n luc 
cham vao mot cite cua mang di£n y nghia each di£n cua n£n nha r<ft quan 
trong va phai tinh den. 


(Rng+r n )0i +r 2 ) + r!r 2 

v^ ne'u rj = r 2 thi : 


ng 2 ( R ng + r n) + r cd 
a day : r n - di£n tr6 cua nen nha. 


(4-8) 


(4-9) 


4.2. MANG DI$N C6 M0T ClTC HAY MOT PHA Ndl DAT 
4.2.1. Mang dien mot day 

Mang di£n nay chi c6 m6t day, con m6t day khic \k da't hay la dirdng ray. 
T^u dien hay tau hoa chay bang difen lam vi£c theo so d6 hinh 4-2. 
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Hinh 4—2. Cham vko m6t ciic cua mang diftn m6t dky 


r Q - dien trd cua 116 'i da't lam vide ; 
rj - dien trd cich didn cua d&y didn ; 
r n - dien trd cua nin. 


Ta co : 



Hii 

< R ng+r n X r l + r o) + r l r o 


(4-10) 


Ne '11 chung ta xem didn trd r Q co tri stf gSn bang khdng thi bieu thufc trfin 
co the vidt : 



U 

(R n g + r n ) 


(4-11) 


Neu ngufri dung trdn da't udt hay trdn ducmg sat se chiu m 6 t didn Ap bang 
di 6 n ap toan b 6 cua mang didn. V&n hanh mang noi trdn rift nguy hidm vi thd' 
phai mac day d&n trdn cao each mat da't m 6 t khoang cAch an toan ho£c co bidn 
phapcach li day dan khdng ndi d£t. 


4.2.2. Mang dien hai day 

Mang dien nay dung d£ do Itfdng m 6 t pha, d£ cung c£p cho may bidn ap 
han hay cung c£p cho may bid'n didn ap dung cho loai den elm tay (hinh 4 - 3 ). 

Luc binh thuemg nd'u cham viko day d&n c 6 nd'i d&t thi khdng nguy hiim gi 
vi dien ap dat vao ngudi kh 6 ng ldn (hinh 4-3a). Didn ap nay dugc tinh bang : 

^ng — — Iiv r ab 

a day : I ]v - dong didn l^m vide cua mang didn ; 
r ab dien trd cua doan day ab. 


*'5GTAT0lliN A 
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Hinh 4-3. a) Cham m$t cue cua hai day co noi dtft ; 

b) Cham mot cue cua mang di£n hai day co ndi d£t 

Du cham vao diem b d each xa diem noi da't bao nhieu T difen ap kh6ng bao 
gid ldn hon 5% difen dp toan mang difen. Dieu nay chi phu hop vdi tinh trang 
lam vifec binh thudng cua mang difen urng vdi dong lam vifec I Jv . Trtfdng hop 
nguy hiim nha't la luc xay ra ngdn mach (hinh 4-3 b). 

Trong trudng hop nay dien ap phan b 6 trfen dudng day theo difen trd cua 
day d£n. Gia thifet tifet dien cua day din bang nhau tai moi di^m, khi do difen 
ap cua diem c gdn bang U/2 va cang gdn di^m a difen ap cang giam ddn. 

Cdn chu y thfem la luc mang difen a trang thdi blnh thudng, ngudi cham 
vao day khdng noi da't mang difen hai day dieu kifen an todn se gidng nhu cham 
vao m6t day cua mang difen mot day da xet 6 phdn trfen. 

4.3. MANG DI$N CACH DI$N DO I V6l DAT C6 DI$N DUNG L0N 

Nhurng mang difen ehting ta da xet d trfen d£u kh6ng ki dfe'n difen dung cua 
mang difen. Dieu kifen nay chi dung vdi mang difen dudng day trfen kh6ng, difen 
ap dudi 1000V. Vdi cac mang difen dudng day cdp difen ap nho hon 1000V v& 
dirdng day trfen khdng, difen ap cao hon 1000V chung ta phai tfnh den difen 
dung cua mang difen. Vdi cac mang difen dung day cap mSc du chi£u dai duemg 
day bfe va difen ap th£p v£n co difen tfch r£t ldn vi difen dung ciia loi cap dtfi vdi 
da't r£t ldn. Ddi vdi dudng day trfen khdng, khi nao difen ap ldn hon 1000V mdi 
c£n tfnh dfe'n dien dung ddi vdi da't. 

4.3.1. Nguy hiem cua dien tlch tan dir 

Dudng day tuy da bi cat ra khoi mang difen nhung difen tfch tan du cua 
dudng day v5n cd the gay nguy hiim cho ngudi. Trong mach difen xoay chifeu, 
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dien ap cua dien tfch tan dir kh6ng chi phu thu6c vao th6ng s6 cua mach dien 
ma con phu thu6c vao th6ri di£m ell mach dien. Di£n ap nay c6 thi co tri s6 
b&ng hai lln bitn do hay hon ntia. 

Neu ngirdi each dien dtfi v6i d&'t ma cham vao hai cue thi se c6 ddng dien 
qua ngiroi : 


l 

n s R 


Rn.C 


nS^l2 


n S 


(4-12) 


U 0 - dien ap tin dir cua duemg day ting vdi thcri die’m khi ngucri cham vao 
mach di6n,V ; 

R ng - dien tro nguori, Q ; 

C 1 2 - didn dung gitia cac day din cua dircrng day b| cat. 



Hinh 4-4. Dif6ng cong chi sir phu thu6c ding di6n 
di qua ngucri (I ng ) vtii thcri gian t : I ng = f(t) 

Biet duoc tri s6 dien dung C l2> dien ap a thcri di^m ban dlu U 0 , cho m6t 
tri $6 dien trcr ngucri nao d&'y (R ng ) chung ta se xly dung duoc quan he I ng vtri 
thcri gian t. 

Lin lurot cho cac tri s6 t bang 0, RC, 2RC, 3RC va xly dung d6 thi a hinh 
4-4 (trj I n g l h eo c ^ n g thtic 4-12). 

Nhcin xet 

Ne'u dien dung clng ldn C 2 > Cj thi tri s6' dien tfch tan du (Q = CU) cang 
cao va 1am dong dien duy tri cang l&u vl tat nhifcn tri s6 trung binh cua dong 
dien tac dung vao ngucri cang Itin. 
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Neu ngucri cham vao m6t dly cua dudng day bi cat dien vd gia thiet r cd = <» 
co thi tmh gin dung nhir sau : 

Trong thcri di^m cua che d6 lam vide chira 6n djnh, ngucri se bj tdc dung 
dong dien t(ch cua dien dung day din 1 doi vcri d£t Cj j vd cua mot phln dong 
dien, dien dung gitfa cac day din C ]2 (hinh 4-5 a). 


T 

- 2 

± c 

-p°l2 

<-> , 


p ^22 

a) 


— : 

- c 12 - 

tvj 

o 

CM 

R„ 9 n i 

= Cn = 

- 2C i2 

\ 

-1- 

>- 



(-) 

b) 



c) 


Hinh 4—5. Cham vao m6t cue cua du6ng dAy da cAt dien 


Dung hai dien dung nd'i tie'p 2C 12 d£ thay cho C l2 vd gia thiet diem giffa 
chung nOi ddt va chiing ta co hinh 4—5b. 

Ket qua la luc ta sb vdo m6t cue cua mang dien se bi sir phdng dien cua 
2C 12 Cj j (hinh 4-5c). 

Dong dien qua ngucri co th£ tmh : 


i 

U 0 /R ng (2C 12 -^C, 1 ) 
ng ” 2R 

AIV ng 


(4-13) 


Danh gid six nguy hi6m cua dien tfch kh6ng nhtfng chi do tri sd dong dien 

CU 2 

phong dien va thdi gian phong dien ma con b nhiet lirong Q = 0,24 ^ . 
Nhiet lirong nay 1dm dot nong than th£ ngucri khi ngucri cham vdo mach dien. 


4.3.2. Dien dung trong mach dien mot chieu 

Khi cham vao duerng ddy dien m6t chiiu dang vdn hanh, n6'u bo qua dong 
didn ro (co nghla Id xem r = oo) va chi ki cac tri sd C|j, Cj 2 vd C 22 (hinh 4-6) 
thi vife nghien ctiu hien tucrng khi ngudi tie'p xuc vao mach dien nhu sau : 
Trudc luc ngucri cham vdo mach dien ta co Cj j va C 22 mdc ndi tiep v6i nhau, 
nghla la Q t j — Q 22 = Q. 
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VI di6n dung cua cac day din 
dtfi vcri dit thuang bing nhau 

Cll = C 22j nen co the gia thi^'t 

U t =U 2 = y. Sau khi ngudi cham 

vao m6t day nao diy (vi du diy 1) 
dien ti'ch tren Cj j phong qua ngudi 

va dien ap giam tir y den 0, dong 


tho‘i dien dung C 22 nap dien tCr y 


den U va trong thdi gian nay dong 
dien se di qua nguoi. Dong dian 

nap va dong dien phong cua C n 


va C 22 deu di qua dian trcf R 


ng 


U 


dirdi tac dung cua dien ap —. Tran 


hinh (4-6c) ve so do ding tri cua 
mach dian vdi va C 22 ghep 
song song nhau. 


Dong dian di qua ngucfi se la : 



Up R i»(Ci,+Ca) _ 

"8 _ 2R 

~t 

Uo ZRn.Cll 
_2 Rng 


Hinh 4-6. Cham vao mdt cue cua mang di£n 
mdt chi£u dang vAn hanh 


(4-14) 


Dong dian nay di qua nguoi t6n tai trong mdt thcri gian ngan. 


Vdfi mang dien day cap dai co dien ap be hon 1000V phai tfnh d€n dian 
din cua each dian va ca dien dung. 


Trade liic tiep xuc, dien ap cua day din 1 va day din 2 dd'i vtfi da't co tri 
s 6 bing : 

U 1 = I r6 r l ~ T r6* r 2 

I r 5 - dong dian ro qua dit cua dian tro each dian. 
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Sau khi ngucri tife'p xuc vao day ddn 1 (hinh 4-7), dien tra cua day din I 
giam xu6ng va bang : 


R 


R 


ng r l 


ng 


+ r l 


(4-15) 



Hinh 4-7. Truong hop cham m6t cue cua du&ng day difen mfet chifeu (trudng hop chung) 


Do do dong dien ro se tang len tri s 6 I 1 ^, dien ap day d&n 1 giam xudng 

bang U', = I rf> .ri. 

Difen ap cua day d&n 2 d6i vdi da't U 2 = U - U’j. Dien ap bay gior se phan 
bo lai theo : 

AU = U, - U’j = U 2 ~ U 2 

Day la nguyfen nhan cua sir phong difen cua Cj j va nap difen qua nguai 
cua C 2 2 - 

Gia thiet Cj | = C 22 ta co tri s 6 dong difen di qua nguai : 

I ng =#L e R ng (C ll+ c 22 ) (4-16) 

K ng 


C£n chu y rang ngoai dong difen turc thefi di qua ngudi do sir phan b6 lai 
difen ap cua cac day d£n d6'i vdi da't dugc tfnh theo biiu thCrc (4-16), con co 
dong dien m6t chieu do difen d£n each difen cua cac day dan doi vdi da't cung 
ca'p dfe'n cung di qua nguai. 



_Ujj_ 

R ng r l + R ng r 2 +r l r 2 


(4-17) 


Cung bang phirang phap x£y dung duang cong i = f(t) cua hai thanh ph£n 
dong difen noi trfen chung ta se xac dinh dong difen t6ng qua nguai Xi = f(t). 
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4.3.3. Dien dung trong mang dien xoay chieu 

Hien tuang xay ra luc ngudi cham vao m6t cue cua mang dian xoay chi6u 
hoan toan khac veri truing hap or mang dien m6t chi£u (hinh 4-8). 



Hinh 4-8. Tnrdmg hop cham mot circ cua dircxng day dien xoay chi£u dang van hanh 

(r, = r 2 = oo) 


Neu di6n din cua day d6i vdri da't be (r cd = oo) chung ta chi xet den dian 
dung cua day din doi vori dlt. 

Trong truerng hop nay dong dian dien dung di qua ngucri lidn tuc. Dang 
cua dong dian chi phu thuoc vao dang cua sure dian d6ng, tri s 6 dong dian phu 
thuoc dai lueng cua dian dung day din d6i vdi dlt. 

Tri so cua dong dien qua ngucri tinh theo so d6 cf hinh 4-8 b, c. 

Bien doi mach dian trcr ngucri R ng va xj thay bang dian khang dang tri. 

Dien dan tac dung va phan khang cua mach dang tri se bang : 


Sdt - 


_ R ng 


z 2 

ng 


+ 0 = 


"S _ 


ng 



u n X 1 X 1 

b dt = 0 + -4- = -4- = 


v 2 

x 1 


Dien din t6ng cua so dd dang tri : 


yen 


-vSr^r- v " n ‘ 


Rno 


R ng x l 


Dian trcr t6ng cua mach dang tri : 

i __ ^ng x l 


Zdt = 


ydi 


Rng + * 2 


1 

Dian tro va dien khang cua mach ding tri : 

_ .,2 

r _ Sdt 

r dt - — 

ydt + *1 


Rng x i 


Rng + X? 
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y _ b dt 

x dl “ — 


R ng x i 


Ydt ^ng + X 1 


Tong trcr cua toan mach : 

Zz = yj & + (x dl + x 2 ) 2 


Dong di£n t6ng cua toan mach : 

I;= U ' 


u 


Z£ V r dt + < x dl + x 2> 2 


Dien dp dat vao ngucri : 


U ng - IlZdt = 


UR 


ng x l 


^l r dt + ( x dt + x 2 ) 2 KRng + x t) 
Dong dien tac dung vao ngircri : 


Inn = 


U 


"g 


Ux, 


"S R 


"g 


Rn R (*l +x 2) 2 + x ? x 2 


(4-18) 


Trucrng hop X] = x 2 = x 


U 


hay la 


r ng “ 


~ f 7 l 

4R 2 ng+ x 2 


U 


Uo)C 


4R 2 ng+ x 2 


^4R 2 ns d> 2 C 2 + 1 


(4-19) 


D6i vofi mang di£n ma dien din co tri s 6 \6n khong ihi bo qua diroc, luc 
do phai k i d6n C n , v ]t C 22 , r 2 . Mutfn tim dong di£n di qua ngucri ta dung 
phirong phap ham phuc va sir dung so do dang tri nhir tr£n da xet. 


CAU HOI ON TAP 

1. Phan tich an toan trong mang dien dcrn gian khi mang dien each dien ddi 
veri dat ? 

2. Phdn tich an toan trong mang dien co m6t cue hay m6t pha ntfi d£t ? 

3. Ph£n tich sir nguy hiem cua di£n tich t&n du trong mang di6n edeh difcn ddi 
veri ddt co dien dung 16n. 

4. Hay n£u cac bi£n phap dam bao an toan cho ngircri v&n hanh. 
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CHUONG 5 

PHAN TICH AN TOAN 

TRONG MANG DIEN BA PHA 

• « 

Theo "quy trinh thidt bi didn" ngucri ta chia thidt bi dien ra Um hai loai : 

— ThiSt bj dien c6 dien ip lam vi£c dudi 1000V. 

- Thiet bi di£n co dien ap lam vide trfen 1000V. 

Di£m trung tfnh cua mdy bien dp hay may phat di6n trong cac thiet bi 
dien nay co the ndi dat hoac kh6ng ndi d£t. 

Ne'u trung tfnh (d day mudn ndi day trung tfnh) khdng ndi vdi cac thiet bi 
ndi d^Lt hoac ndi qua thiet bi di bu dong dien dung trong mang, qua mdy bie'n 
dien ap... hay qua ede khf cu cd dien trd Idn, duoc goi Id trung tinh each dien 
doi vdi dat. Ngifoc lai ndu trung tfnh ndi true tidp vdi thiet bi ndi da't hoac qua 
mdt dido trd be (may bie'n dong) thi goi Id trung tinh true tiep tioi dat . 

Cham da't la su ndi dien bd't ngd giiia nhumg bd phdn cua thidt bi dien co 
mang dien ap vdi nhttng cdu true khde hodc vdi ddt true tidp. Ddng dien cham 
dai la dong dien di vdo ddt qua ch6 bi cham da't. 

Nhung thiet bi dien vdi trung tfnh edeh dien cd ddng cham d£t bd, nghTa 
la theo "quy trinh thiet bj ’“dong dien cham deft nay cd tri sd be hem 500A. Cac 
thiet bi dien vdi trung tfnh true tttfp ndi dat va dien ap 1dm hon 1000V co dong 
dien cham dat Idn, nghTa la theo ”quy trinh thiet bj" tri sd dong dien nay Idn 
hon 500A. 

Mang dien ba pha bdn day vdi dien ap 380/220V co trung tfnh true tidp 
ndi dat. 

Day trung tfnh Id day ndi vdi diem trung tfnh true tidp ndi da't, dung lam 
day nguoc khi phu tai cac pha khdng d£u nhau. 

Khdng n£n cho rang trung tfnh va day trung tfnh khdng mang dien ap. 
Thuc te trong van hanh co ddng dien tac dung va ddng dien ro, luc cd cham 


•kVA 1 


DiEf* A 
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da't mdt pha... trung tfnh cung nhu day trung tinh d6u mang di£n ap gay nguy 
hiim d£n tfnh mang con ngudi. 

Trong mang di6n chung ta dang xet co thi xay ra m6t s 6 trudng hop ngudi 
bi t6n thuong do dong dien nhu sau : 

1. Cham vao hai cue hay ba cue cua m6t vat d£n di£n. 

2. Cham vao m6t cue (pha - da't). 

3. Cham vao vat kh6ng d^n di6n nhung co dien ap xu£t hi£n ba't ngd. 

4. Bi tac dung cua dien ap bude. 

Sau day chung ta se xet di£u ki£n an toan trong thi£t bi di6n vdi di£n ap 
tr6n va dudi 1000V cd trung tfnh hoac true tie'p ndi da't, hoac edeh dien doi 
vdi da't. 

5.1. MANG DI$N CO TRUNG TINH CACH DlfiN 

5.1.1. Tri/dng hdp chung : khi mang di£n cd trung tinh each dien dd'i 
vdi da't co di£n dung vd didn d£n vdi tri s6' nao da'y, nghia la : 

C| * C2 * C3 * 0 vd gj * g2 * g3 * 0 (hinh 5 - 1 ). 



Hinh 5-1 

Trude khi ngudi cham vdo mdt trong cac pha theo dinh ludt Ki£'c khdp thti 
nha't cd the vi£'t : 

g 1 U 1 +g2 U 2 + S3 U 3 +C 1 - ^ 1 +C 2~^p + =0 ( 5_1 ) 

d day : U|,U 2 ,U 3 - tri s 6 turc thcri cua ede pha vdi ddt. 
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Chung ta c6 thi viet phirong trinh sau : 

Ut-U 2 = u phl “ u ph2 = U 21 

u 2 - u 3 = u ph2 - u ph3 = u 32 ► 

U 3 ~ U 1 - U ph3 “ U phl - u 13 

of day : U phl ,U pll2 ,Up h3 - tri so ttfc thdfi cua cac pha ; 
U 2l ,U 3 2 ,U 13 — tri s6' turc then cua di6n ap day. 

TOr bi£u thifc (5-2) ta co : 


(5-2) 


u 2 = u,-u 21 

va: U 3 = Ui-U ]3 

Thay cac tri s 6 ' nay vao bidu thtic (5-1) ta co : 

(gl + g 2 + 83)^1 + (C] + C 2 + C 3 )-^- “ S 2 U 21 “ + 

+ g 3 u 13 + c 3 ^-=o 

Kf hieu : gj + g 2 + g 3 = g v* Cj + C 2 + C 3 = C* (5-3) 

Chuy^n sang tri s 6 hi£u dung : 

U = £ | [3(g 3 + g 2 ) + >/3 co(C 3 - C 2 )] 2 + [V3(g 2 - g 3 ) + 3q)(C 2 + C 3 )] 2 
^ V (g] + S2 + S3) 2 + <° 2 (Cl + C 2 + C 3 ) 2 


Sau khi ngiroi cham vao pha C thl tri s6 U l chi khac trirdc b ch6 thay the' s6' 
hang : (gj + g 2 + g 3 ) bang (gj + g 2 + g 3 + g ng ) dirdi m£u s6 cua bi^u thurc tren. 

O day g ng la dien d&n cua ngudi. 


Dai lirong dong dien di qua ngirdi : 


T _ J[3(g 3 + g 2 ) + V3 co(C 3 - C 2 )] 2 + [V3(g 2 - g 3 ) + 3 o)(C 2 + C 3 )]“ 

A ng - 9 


(gl + $2 + S3 + 8ng) 2 + <° 2 ( C 1 + C 2 + C 3) 2 


(5-4) 
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Bi£u thtfc (5-4) cho phep xac dinh I ng cua moi tnrtmg hop ngircri cham 
v£to mang di£n ba pha v6i th6ng sd btft ki cua mang dien. 


Vdi mang co d&y trung tfnh thi trong phucmg trinh (5-2) se co them bi£u 
thtic : U] + U 2 + U 3 = 3U 0 va tfong phircmg trinh (5-1) them cdc s 6 hang 


TT V ^ dU, 

go U o va C o^ 


Tuong ting vcri tr6n thi : 

g = gl +g2 + g3 + So 
C = C] + c 2 + c 3 + C Q 

Dung biiu thtic (5-4) chung ta co thi xac dinh cac trtfbmg hop co mang 
dien don gian khdc. 

5.1.2. Mang dien c6 dien ap dirdi 1000V vdi dien dung b6. Mang 
dien nay thirdng c6 chi£u d&i cua day cip kh6ng qud 1km va dien dung trong 
truofng hop nay c6 the bo qua. Khi ngudi cham vao m6t trong cac pha thi dien 
tro cua nguoi coi nhu mic n6i tie'p v&o hai pha c6n lai qua dien tret tac dung 
cua cac pha n&y ddi vdi d£t (hinh 5—2). 


-►1 u U- 

rmm 


_-_ A 

rrrr\ ___*_ 

B 

I nrYY\ _-__ 


Q 

Rng F 


!" | 

M 

L 



Hinh 5-2 


don gian xem : 
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r l - r 2 “ r 3 *“ r cd 
Cj = C 2 = C 3 = 0 





Thay cac tri s6 r { , r 2 , r 3 va C b C 2 , C 3 vao bi£u thuc (5-4) xac dinh dirge 
d6ng dian qua ngudi trong trudng hap nay bang : 


I 


“g 


3U 

3R n g + r C( j 


(5-5) 


Tir bieu thtic (5-5) chung ta tha'y v6i mang dian co trung tfnh edeh dian, 
khi nguoi cham vao m6t cue cua pha nko do hoac cham v&o vo cua thia't bi c6 
each dian bi hong thi dong dian qua ngudi phu thude vho chinh each dian cua 
mang r. Nhir tha' c6 nghla la tang cirdng chat lugng each dian se dat dirge y£u 
c^u ve an toan cho ngudi. Dieu ki£n nay co th£ lam dugc chi riang v6i mang 
dian didn ap be han 1000V co chiau d&i d&y ngan nan dian dung co th£ bo 
' qua. N£'u trtfdng hop dien trd cua cac pha ddi vdi d£t khdng bang nhau, turc 1& 
r i ^ r 2 ^ r 3 c ^ng co thi dung bieu thijrc (5-4) da xac dinh dong dian di qua 
ngudi luc cham v&o mdt cue cua mat pha nao do. 


I 


ng 


V3Ur, Jij+irt+rj 
^ng( r l r 2 + r 2 r 3 + r l r 3) + r l r 2 r 3 


( 5-6) 


5.1.3. Mang dien trung tmh each dien dign ap tren 1000V. 6 day 

co th£ xem la each dian rift td't F| = r 2 = r 3 = oo con dian dung ddi vdi deft co 
m6t tri s 6 nhSft dinh nao dtfy khdng th<; bo qua dugc. Thay ede tri s6 : 

Si = S2 = S3 = 0 


C] - C 2 - c 3 = c 

vao biau thtfc (5-4) chung ta co : 

3U 


^ng 


9R l 


ng 


— j 

coC j 


(5-7) 


5.1.4. Mang dien trung tmh each dien, dign ap dtfdi 1000V vdi dien 
dung Idn 

Day \k loai mang dian dung cap dian ap dudi 1000V cd chi£u dai cac 
dudng day ldn han 1 + 2km. Vdi loai mang dian nay .phai xet ddng thexi ca 
ddng dian ro va d6ng didn dian dung (hinh 5-3 a). 

Gia thia't rj = r 2 = r 3 = r va Xj = x 2 = x 3 = x 
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b) c) 


Hinh 5-3. Cham vao mang difin 3 pha co trung tfnh each dien (trurbng hop chung) 

Thay cac di£n tr6 va di£n khdng mlc song song vdfi nh.au bang di6n tro va 
dien khang ding tri mlc n6'i ti£p r dt va x dl (hinh 5-3b). So d6 nky co dang 
gidng nhtf so do hinh 5-2 va nhir vay theo dinh lu&t Kifcc khdp co th£ vi£t: 


U 1 



Tijf cac bieu thtre (5-7), (5-3) chung ta cln chu y ring v6i mang di£n di£n 
ap tr£n 1000V co trung tfnh each dien thl dien tro clch di£n thircmg r&'t td't 
dong thoi cung c6 di£n dung cua cac pha d6'i v6i d£t 16n (khoang v^i phln 
mudi pF tr£n 1km chieu dai), cho n£n dong dien rSft nguy hiem cho ngirdi. 
Mang dien n&y tirong tu nhu mang dien di6n ap di/di 1000V c6 nhi£u nhanh... 
Kh6ng n£n nghl ring dieu kien an loan trong mang didn co trung tfnh each 
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difn vcri dien dung lom se duoc dam bao hem nd'u dung ciSch bii dien dung bang 
dien khang tuong dircrng. 

Cu6n bu dAp tit h<5 quang duoc mic vao diem gitfa trung tfnh cua ngu6n 
va da't (hinh 5-4). 



Dong dien cam ling duoc tao n£n luc m6t pha cham da't se co gia tri gdn 
bang tri s 6 dong dien dien dung ma no han che' tai ch6 cham d£t do vSy dd 16n 
cua ho quang giam xutfng cOng nhir xac suit phit sinh h6 quang b6t di. 

Ve phuong dien dap tat h6 quang, viec bii co m6t gia tri td't. Nhung vS 
phirong dien dam bao an toan cho ngucri luc cham vao mang dien nay khdng 
giam di vi trong thirc te' v£n co dong dien ro tic dung hoac dong dien dien 
dung do bti thie'u hoac bu thita di qua ngucri. 

Cung c£n n6i them la cu6n dap ho quang co y nghTa vi phuong dien an 
toan la no giam tri s 6 dien ip bude va lam cho thie't bi bao ve cham dit co th£ 
thuc hien de dang han. 

- Trong van hanh mang dien co trung tfnh each dien vdi da't c£n nho 
rang co truong hop dien ap dit vao ngucri khi cham vao m6t trong cac pha c6 
th^ virot dien ap pha, dat de'n dien dp day va tat nhien la dong dien ro qua 
ngubfi cung tuong urng tang len. That v£y, neu b cac thi£t bi tr6n co m6t pha 
cham da't thi : thti nhit su cham da't nay co khi phat hien kh6ng duoc nhanh 
chong, thu hai mac du che' d6 lam viec tr6n kh6ng khuy£n khfch nhung vi phai 
dam bao cung cap dien ndng lien tuc cho cac phu tai quan trong n6n vSn phai 
tiep tuc lam viec cho den khi dong ngudn cung ca'p du tru hay de'n khi hoan 
toan chua xong pha bi su c6'. Trong truerng hop niy n£u m6t pha cham da't 
hoan toan ma ngucri cham vao mOt trong hai pha con lai se bi dien ap day tic dung 
(hinh 5-5). 
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Hinh 5-5. Scf d6 mfet pha cham d&'l cua mang difen c<5 trung tinh each difen 
khi cham vio mfet trong hai pha c£ch difen c6n t6t 

— Dae bifet nguy hi£m la cham da't 6 hai di^m. Sir c 6 nay dfe xiy ra khi m 6 t 
pha bi cham da't \k d 6 ng thcri g£n di£m trung ti'nh cua ngu 6 n difen co nhffng 
ch 6 edeh difen bi yfe'u md thife't bi kilm tra each difen khdng phat hien diroc. 
NgSn mach hai di^m noi tren c 6 nhi 6 u trtfcmg hop bao vfe cham dSCt kh 6 ng tac 
d 6 ng vi tri s 6 dong difen cham da't niy qua be. Tuy nhifen difen ap dat trfen vo 
thife't bi lai co thi gay nguy hi£m dfen ti'nh mang con ngirbfi (hinh 5-6). 


- 

nnrrv ___._ 

_: A 

B 

n- 


r 



WA 

■a 
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Hinh 5-6. Cham da't 6 hai di£m irong mang difen cd trung tinh cich difen ndi vdi dal 


5.2. MANG BI$N CO TRUNG TINH TRI/C TlfiP Nth DAT 
5.2.1. Y nghia cua viec noi dat trung tinh 

N 6 i da't trung tinh nham muc dich giam bert str nguy hi£m do cham da't gay 
nfen, giu* kh 6 ng cho dien dp cua cac day pha ddi veri da't tang len luc xay ra 
cham da't. Sau day chung ta se phan tich ve y nghTa vd muc dich noi tren. 

Trong tinh trang binh thuemg cua mang difen (Zj = Z 2 = Z 3 ) difen ap cua 
cac pha ddi vdi da't liic trung tinh ndi da't trite tifep hoac each difen d 6 'i vdi da't 
dfeu bang difen ap pha. 
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Gia thiet xay ra cham d&t pha A (hinh 5—7a) va ngucri cham v&o pha B. 
N£u xem r Q = 0 thl tur s a d6 thay ih6 (hlnh 5-7b) va U Q ^ I d .r Q = 0. Ta co dien 
ap doi vdi dat ch6 cham dd't Up hd = U A - U Q = U A , con dien ap dat vao ngucri 
Ung = U B -U 0 = U B 



Hinh 5—7. Cham d£t irong mang di£n c 6 (rung ti'nh true ti£p nd'i dat 

Nhu vAy khi r 0 = 0 ndu set vao pha each di6n con t6t (pha B), di6n dp dat 
vao ngucri chi la dien ap pha chir kh6ng phai dien Ap day nhu d mang dien 
trung tinh each dien. 

Mot iru diem cua mang dien co trung tinh n6'i d£t la khi cham d£t dira d£n 
ngan mach mot pha va c&t mach dien. Nhu vdy trang thdi cham d£t d6i veri 
mang dien co trung tinh each dien keo dai rat Idu con vdi mang dien nay chi 
ton tai trong thdi gian rat ngan tufc la thdi gian edn thiet de bao v6 tac d6ng. 

Ngoai ra, chung ta cung co th^ ke them mot uu di£m cua viec ndi dat 
trung tinh nu*a ve mat kinh te. Nhu chung ta da bi£t, dien ap pha d6i vdi dd't 
qua mang dien nay kh6ng /Uot qua di6n dp pha, cho n6n each dien cua mang, 
cua cac cuon ddy may dien va cac bo phdn ddn dien ddi vdi vo thiet bi hay vdi 
da't d6u tinh toan vdi dien ap pha, con khi trung tinh each dien phai tinh toan 
v6i dien ap day. 

Tuy nhien edn luu y trong thuc te' van hanh di£u kien ma r G = 0 nhu da xet 
d tren rdt kho thuc hien. Dien dp cua pha A se phdn b 6 tr£n ca r G va rp^. 


7GTATDI^N A 
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Difen ap tai diem cham dat ddi vdi d£t bang U phd — I d r ph(1 con difem trung 
tinh cua may bifen ap co difen ap : U 0 = T^Tq. Vi thfe difen ap thuc tfe dat vao 
ngudi se Ian ban difen ap pha (hinh 5-7c). 

U ng = U phB - u u (5-9) 

hay la : 

^ng “ ^AB — ^phd ^^pha 

Tri s6 tuyet ddi cua difen ap nay c6 the xac dinh qua tam giac OO'B : 

U ng = a/Uo + UphB - 2U 0 U phB cos 120° 
cos 120°= -j vk U phB = U fl = U. 

Do do : 

U ng = \/Uo + U 2 + U 0 U (5-10) 

Kfet qua 1£ vdi mang difen co trung tinh true tifep nd'i dat, luc cham dfet thi 
difen ap cua cac pha con lai d6'i vdi dat se vuat qui tri sd difen ap pha va dat 
dfen tri s6 difen ap dat v&o ngudi U ng tuy thude vao cac dai luang r 0 \k r ph<1 . 

Khi van hanh binh thudng (kh6ng bi cham d£t) luc ngudi cham vao m6t 
pha nao do cua mang difen co trung tinh true tifep nd'i da't thi difen ap dat vao 
ngudi se la difen ap pha va dong difen qua nguai se bang : 


® Rng + r n + r o 


a day : r n - difen trd nfen dudi chan ngudi. 


Nfeu ngudi dirng tren nfen d£n difen tdt, bo qua r 0 vi rat bfe so vdi R ng 
(• 1000 Q) : 


I 


ng 



(5-11) 


Day \k nhuac difem cua mang difen co trung tinh true tifep ndi d£t vi d day 
difen trd each difen cua mang khdng co tac dung han chfe ddng difen qua ngudi 
ngay ca trudng hap each difen cua mang rfet tdt rj = r 2 = r 3 = co. Vi du vdi 
mang dien co U ph = 120V ddng dien qua ngudi 1£ : 



120 

1000 


= 0,12 A 


Vdi tri sd nay ddng difen co thfe gay tfen thuong cho ngudi. 
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5.2.2. Mang dien vdi dien ap tren 1000 V 

Mang dien cao ap, vi du 110kV, 220kV thudng co trung tinh true tiep ndi 
d&'t. Khi ndi da't trung tinh each dien doi vdi da't co the giam tha'p, nhu vay se 
kinh te. Vdi loai mang dien llOkV, 220kV ve phuang dien an to<tn ma noi 
cung rat khuyen khfch ndi da't trung tinh. Khi trung tinh khdng ndi da't, neu 
xay ra cham da't mdt pha thi tinh trang nay keo dai r£t lau vi dong dien dung 
r&'t be rale bao ve khdng lac ddng. 6 gdn chd cham da't se xua't Men sir phdn 
bd dien ap rat nguy hi£m v& dien ap phan bd tdn tai rat lau. Ngiroc lai n&u 
trung tinh true tie'p ndi da't thi vdi cac c£p dien ap k i tren dong dien cham da't 
nhdt dinh se ra't ldn va du d^ bao ve dong dien tac ddng va cat chd bi su cd. 

Ngoai ra, a trang thai binh thudng cua mang di6n nay khi cham vao mdt 
pha mdc dd nguy hi^m deu nhir nhau du trung tfnh cd ndi da't hay each dien 
ddi vdi da't khdng anh hudng gi den viec lua chon mdt che dd lam viec cua 
trung tinh. 

Ddi vdi cac cap dien ap ndi tren (110, 220kV), chi cd mdt hien tiremg 
khdng tot la luc vo thie't bi bi choc thung, dong dien di vao thie't bi ndi dat lam 
viec va ndi dat bao ve ra't ldn, khi cham vo hay cham da't trong mach dien chi 
con dong dien thuf tvr khdng. Dong dien dn dinh cua ngan mach mot pha trong 
mang dien 1 lOkV dat tdi tri sd hang ngan ampe. 

Nhu vay mudn dam bao tinh dn dinh nhiet cho he thdng ndi da't thi he 
thong n£ty phai lam rdt dat tien. Mat khac tren he thdng ndi da't se cd the' hieu 
ldn ddi vdi dat. The' hieu nay cd th£ chuyen sang mang cd dien ap dirdi 1000V 
neu cac mang nay ndi d£t chung. 

Dong dien cham da't ldn se lam cho bao ve cat nhanh tac ddng (0,035 *s- 0,12 
giay) va dien the xua't hien cung tdn tai trong thcri gian ra't ngan nhung tinh 
trang nay ddi vdi mang dien ap dirdi 1000V cung v&n nguy hi^m vi d da'y 
ngudi phai tiep xiic ludn ludn vdi thie't bi. Cd th^ khac phuc hien tirang nay 
bang each thuc hien ndi da't rieng cho hai mang dien tren 1000V va dirdi 
1000V. Ddi vdi mang dien dien ap 35kV thirdng cd trung tfnh each dien hoac 
ndi da't qua cuon bu dien dung. Cudn bu dien dung cd uu 6iim la giam tri sd 
dien ap birdc va lam cho thie't bi ndi dat dd dang thuc hi6n hon. 

Ddi vdi mang dien didn ap 6 h- lOkV trung tfnh may phat dien thirdng ndi 
dat qua dien trd tac dung, con may bien ap thudng khdng ndi da't. 

Ve phuang dien an loan ndi da't true tie'p trung tfnh may phat d cac ca'p 
dien ap nay khdng cd lai. Mang dien nay cd dien dung ddi vdi da't khdng ldn. 
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Truong hop cham vao mdt pha thi trung tinh each dien hoac n6'i da't true tid'p 
mure dd nguy hiem se khac nhau. Neu trung tinh each didn dong didn qua 
ngudi se bi han chd' bdi dien trd each didn va didn dung ndn trong mdt s6' 
trudng hap khdng bi giat con trong mang trung tinh true tiep noi da't dong didn 
qua ngudi chi bi han che boi dien trd cua ngudi ndn thudng ra't nguy hi£m. 


5.2.3. Mang dien vdi dien ap dirdi 1000 V 

Nhu tren da phan tich : vdi mang didn 35^V trd ldn didu kidn cham vao m6t 
pha kh6ng anh hudng gi den vide chon chd dd 1km vide cua trung tinh. Mute d6 
nguy hidm luc cham m6t pha cua mang dien 6 cac ckp dien ap nay thudng 
thirdng ddi vdi mang co trung tinh n6i da't hay kh6ng nd'i da't d£u gidng nhau. 

Hon ntfa trudng hop cham vao cac mang didn nay rk't hiem khi xay ra. 
Nguoc lai vdi mang didn dudi 1000V hidn tuong cham vao mdt pha xay ra 
thudng xuydn. Vi the chon che do lam vide vdi trung tinh true tid'p nd'i da't phai 
than trong vi dong didn cham da't khep kin qua mach vong co dien trd rat be 
(nd'u bo qua didn trd cua ndn thi trong mach ngoki didn trd ngudi chi con didn 
trd cua nd'i da't lam vide, didn trd nay ra't be), Dong dien nky khdng an toan ddi 
vdi ngudi (xac dinh bang bidu thtfc 5-11). Dong didn cham da't mdt pha trong 
mang c6 trung tinh n6'i da't each didn be hon nhidu vi d day co didn trd each 
dien han chd' dong didn noi trdn (bi£u thurc 5-5). 

Ckn chu y la khi trung tinh true tiep noi da't vdi mang didn ap trdn 1000V 
neu xay ra cham da't se bid'n thanh ngdn mach mdt pha va bao vd se tac ddng 
cat nhanh chd bi su cd. Nhung vdi mang didn didn ap be hon 1000V thi tinh 
trang cham da't nay se thudng kdo dki nhu d mang co trung tinh each didn. 
Tinh trang nay rd rang la nguy hi£m cho ngudi va each dien cua thid't bi. Di 
chirng minh didu nky co ih£ xet vi du sau : 

Gia thid't cham da't mdt pha xay ra trong mang 380/220V cd trung tinh nd'i 
da't true tid'p vk r Q = 4 Q. Didn trd chd cham dkt r ph( j = 12 Q. (la'y tri sd' be nha't 
nd'u xet trudng hop cham vao day ndi thid't bi). 

Khi do dong didn cham d£t se bang : 



380 

■73(12 + 4) 


13 J A 


Ddng didn nay chi lam chay day chay cua cku chi co ddng didn dinh mtic 
tvr 4 -5- 6A, trong khi dd eke mang dien d xi nghidp thudng dkt cku chi cd dky 
chay vdi ddng didn djnh mure tvr 10 15A. 
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Di£n ap d6'i vdi da't cua cdc pha con lai c6 th^ ting gdn bang di6n ap day. 

Theo quy trinh thiftt bi dien thi hi£n nay mang dien 380/220V co trung tinh 
n6\ ddt phai thuc hian dong then hai loai bao v£ : bao v£ nd'i da't va bao v£ nd'i 
day trung tinh. Thuc hian ca hai bien phap bao va tr£n con co li do khde 1& : 

a) Cach dian dtfi v6i da't cua day r£t kh6 thuc hian vl chieu dai cua day 
khdng thubfng ldn (khoang ba ldn day pha). 

b) Vi£c ki^m tra each dian cua day “khdng” r£t kho. 

c) bie'n mang nay thanh loai dien ap tha'p (380/220V) co th£ su dung 
mdc vao da'y cac loai den va khi cu dien khac. 

Ket laan chung 

Qua phSn tich c/ trdn chung ta rut ra k£t lu|n v6 vdn d6 an loan trong mang 
dien ba pha nhu sau : 

1. Do'i vdi cac thidt bi ddng luc va thdp sang co di£n ap tr£n va dudi 
1000V trung tinh true tie'p nd'i da't hoac kh6ng ndi da't v£ mat tdn thuang do 
dong dien g&y n6n d£u nguy h\im ca. 

2. Phuong phap dung dan vd an toan han ca la tang cucmg trinh dd kT thuat 
v§m hanh. 

a) Thuemg xuydn kilm tra edeh dien bing dien ap tang cao, xem xet, sua 
chCra thid't bi dung ke hoach va d£u dan. 

b) Sir dung rdng rai nhurng loai bao v£ tac ddng nhanh, thuemg dung bao 
v£ qua dong dien tac ddng nhanh kd't hcfp vdi TDL va TDD. 

c) Chap hanh nghidm chinh nguydn tac "khdng sd mo vao vat mang dien ap". 

CAU HOI ON TAP 

1. Phan tich an toan trong mang dien ba pha co trung tinh each dien. 

2. Phan tich an toan trong mang dien ba pha co trong tinh edeh dien vdi di6n 
dung Idn. 

3. Phan tich an todn trong mang dien ba pha co trung tinh true ti£'p ntfi d£t. 
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CHlfONG 6 

BAO VE NOI DAT 

6.1. MUC DICH VA f NGHlA CUA VI$C Ndl dAt 

Muc dich ndi d£t la d£ dam bao an toan cho nguoi luc cham vao cac bd 
ph&n co mang dien ap. 

Khi cdch dien bi hu hong nhung ph3n kim loai cua thie't bi dien hay cac 
may moc khac thucfng trudc kia khong co dien, bay gift co th£ mang hoan toan 
dien ap lam viec. Khi cham vao chung, ngudi co the bj t6n thucfng do dong 
dien g£y nen. Nd'i d£t la d£ giam dien ap ddi vdi d£t cua nhttng bd phan kim 
loai cua thiet bi dien de'n mdt tri sd an toan ddi vdi ngudi. Nhtfng bo pliin nay 
bmh thucfng kh6ng mang dien ap nhung c6 the do each dien bi choc thung n6n 
co dien ap xu&t hien trdn chung. Nhu vay noi ddt Id su chu dinh noi dien cac 
bo phan cua thiet bi dien vai he thong nd'i ddt v.v... 

He thd'ng ndi da't bao g6m cac thanh nd'i da't va day d&n d£ nd'i da't. 

Ngoai ndi da't de’ dam bao an toan cho ngudi con co loai ndi da't veri muc 
dich xac djnh che' dd lam viec cua thi£t bi dien. Loai ndi da't nky goi la noi d£t 
lam viec. Vi du nhu nd'i da't trung ti'nh may bien ap, may phat dien, nd'i da't 
chdng set de bao ve chong qua dien ap, nd'i da't thu ldi d6 bao v6 chd'ng set 
danh true tiep v.v... 

Thucfng viec nd'i da't co nhung edng dung khac nhau nhu da ke trdn ngudi 
ta ndi chung lai thanh mdt he thd'ng nd'i da't (trir nhung cdt thu ldi dtfng rieng - 
cdt thu ldi ddc lap). 

Nd'i da't rieng cho cac thiet bi la khong hop li va nguy hiem vi khi cham 
dat a hai diem tao ndn the' hi£u nguy hie’m trdn phSn nd'i d£t cua thie't bi, trong 
truong hop nay hay cd dong dien be xua't hien, trj s 6 cua dong dien nay khdng 
‘du de cho bao ve cham da't l^m viec. 


54 



Khi h£ thd'ng nd'i d^Tt c6 cham da't d hai di£m se bie'n thinh ngdn mach hai 
pha dua d£n tu d6ng cat ch6 bi hir hong (hinh 6-1). 



6.2. NOI DAT T^P TRUNG 

Y nghTa cua nd'i da't tap trung co the xet tr£n hinh ve dirdi day (hinh 6-2). 
Gia thie't, thiet bi di£n diroc nd'i vio mach di£n mdt pha hay mach di£n mdt 
chi^u. Vo thie't bi diroc ndi d^Ct, nghla la ntfi vdi d'ng kim loai hay thanh kim 
loai dat trong da't... 

Ngudi co dien din g ng kbi cham vao vo thi£t bi co each difcn bi choc 
thung se mdc song song v6i difcn din cua day nd'i da't va di£n din cua day din 
gj, ddng thbi mic nd'i tie'p v6i didn din g 2 cua day din 2 dd'i vdi da't. 

Kihieug' = g] + g ng + g d . 

Di£n din tdng cua mach di£n : 

g'g 2 (gl + gd + gng)g2 
g *+ g 2 gl + gd + Sng + g2 

Di6n ap dat vao ngudi xac dinh theo ti s6' sau : 

^ng = g_ = (gl +gd+8ng)g2 _ 

U g‘ (gl + gd + gng +g2Xgl + gd + gng) 
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Dong di£n di qua ngtfdi : 



b) c) 

Hinh 6-2. Bao v£ nd'i da't trong mang di6n hai day n 


Bo qua cac tri s6' g t , g 2 va g ng dudri mlu s 6 vi chung rSft be so v6i g d 
chung ta co : 

Ug2|ng_ (6-1) 


Ket luan 


Mu6'n giam gia tri dong di£n qua ngucri thi cd the hoac giam dien din cua 
ngi/cfi g ng hoac giam di£n din each di£n cua day din g 2 , hoac tang di£n din 
cua vlt n6'i da't g^. Vi£c tang di£n din cua vat ntfi da't la di ding, don gian va 
co the lam diroc. 


Y nghia cua viec ndi da't b day la tao nen gitfa vo thi£'t bi va da't mdt mach 
di£n co mlt d6 din di£n Ion de cho dong dien di qua ngirfri khi cham vao vo 
thie't bi co each dien bj choc thung trd n£n khdng nguy hiim d6'i v6i nguoi. 








TCr hinh ve 6-2 chung ta th£y bao ve n6'i da't tap trung dat ydu c£u khi : 

^ng = ~ ^d r d - U| Xcp (6-2) 

od 

U txcp - dien ap ti£p xuc cho phep. 

H6 s6 ti£p xuc a b day co thi xem bang 1. 

Neu tri s6' g d b 6, h6 thtfng ntfi da't chi dem lai nguy hi£m khi mdt trong 
cdc thiet bi bi choc thung cdch dien qua vo, toan bO th£ hi6u nguy hiim se dat 
vao h6 thdng n6'i da't. 

Dieu kien an loan (6-2) co th^ thuc hidn bang hai ci ch : 

1. Giam dong di6n I d bang each tang edeh di6n cua mang di£n. 

2. Giam di£n trof ntfi da't r d bang each dung nhi£u vat ntfi da't edm trong 
da't bitn co di6n ddn lern. 

Tuy nhien trong thuc ti di£u ki6n (6-2) rat kh<5 thuc hi£n do dien trd sua't 
cua da't qua lom hay dong di£n di v^o he thtfng n6i da't r£t 16n. khac phuc 
di£u noi tr£n ta c&n phai dung h£ thd'ng n6'i da't hinh ludi (hinh vong). 


6.3. NOI DAT HiNH LUtfl (hinh v6ng) 

Di£u ki£n an toan trong trudng hop each di£n bi cham vo va co dong di£n 
di qua vat n6\ dat vko da't duoc xac djnh bang dien dp tiep xuc va dien dp 
bti&c. NhQng di£n ap nay kh6ng vuot qua tri sd' gidi han nko dky di dam bao 
an toan cho ngudi. 

Nhu tr£n da xet cang gin vat n6'i da't di£n ap ti£'p xuc cang be edn d6'i vdi 
di£n ap burdc thi nguoc lai. 

Dung mdt thanh nd'i da't hay nhi6u thanh ntfi da't dat tap trung vao mdt ch6 
thi lucco dong di£n cham da't I d di qua dien ap phan b6 tr£n mat da't rat khdng 
loi (chuomg 1). Mud'n ddng then giam di£n ap ti£'p xuc va di£n ap btrdc chi 
bang each ndi d£t hinh lu6i (hinh vong). Tr£n hinh ve 6-3 thuc hi£n c£c dng 
edm theo chu vi va b giffa vung da't cin phai bao v£. Khi do di£n ap tiep xuc va 
di£n ap bude giam xud'ng th£p dam bao an tokn cho ngudi van hanh. 

Mat cat AB (hinh 6-3 c) chi each xay dung dudng th£ hi£u cua mdi 
ong ndi da't ri£ng re, va sau da'y edng tat ca tung dd cua cac dudng cong nky 
lai se co mang phan b6' di€n ap cho h^ th6'ng noi da't trong vung bao v6 (duong 
dam net). 


sgtatoiSn a 
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8GTAT0l£N 8 






Tr6n hinh (6-3 a) chung ta tha'y r&'tnhi£u di£m trdn mat dtft c6 the' cue dai 
(cac di^m nim tr6n true thing cua vat nd'i da't), cho nen the gitfa cac di£m 
trong vung bao v6 chenh lech rit ft do do giam dirge di6n ap tie'p xuc cung nhir 
dien ap bude. 

Dieu chu y la ngoai vung bao ve cua mang ludi ndi da't, dudng phan bd' 
dien ap vin co do ddc 16n n6n dien ap bude nguy hi£m. Di tranh sir nguy hi£m 
cua dien ap bude doc theo dudng ngoai mang ltrdi nd'i da't ngudi ta ch6n cac 
tim bing sit va cac ta'm sit nay khdng ndi vdi mang ludi nd'i d&t (hinh 6-4). 


6.4. LINH VlTC DUNG BAO V$ NOI DAT 
6.4.1. Thiet bj dien dp dt/6i 1000V 

Khi dung bao ve nd'i da't trong thie't bi dien ap dudi 1000V cin xac dinh 
che do lam viec trung tmh. Khi trung tlnh each dien dd'i vdi da't thl d mang 
di6n nay dung bao ve nd'i da't nidi thuan lgi. Ne'u trung tinh true tift'p nd'i da't thi 
bao ve ndi da't dugc thay the' bing bao v6 ndi day kh6ng (phin sau se n6i ro 
hon). 

- Khi mang dien co trung tmh each dien, dien ap dd'i vdi da't ldn hon 
150V (nghla la mang dien 220, 380, 500V) d£u phai dat bao ve ndi da't trong 
tit ca nha san xu£t va thie't bi ngoai trdi khdng phu thude v£io dieu kidn moi 
truong. Nhung bd phin binh thirdng khdng mang dien ap nhu : vo thie't bi bing 
kim loai, khung cua khf cu dien, may dien va thie't bi phan phdi, hOp diu cap, 
vo va dug bao ve day din cung nhir cip d£u phai dat bao ve nd'i da't. 

- Khi dien ap ddi vdi da't be hon, vf du tur 65V + 150V (co nghla la di6n 
ap 110V) chi cin dat bao ve nd'i da't cho cac trudng hgp sau : 

a) Nha co nguy hi£m dac biet. 

b) Nha co kha nang chay no. 

c) Thie't bi ngoai trdi. 

Nhtfng noi san xua't khac cung ca'p dien ap noi trdn chi cin dung bao ve 
nd'i da't cho cac bd phin bing kim loai ma con ngudi ludn phai ti6p xuc trong 
van hanh nhu tay cim, cin dieu khien khf cu dien v.v... 

- Khi dien ap be hon 65V khdng cin dung bao ve nd'i da't trir truong hgp 
dac biet co quy trlnh rieng. 
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Thiet bi bao ve ndi dlt khdng cln thidt n£u trong di£u kien van hknh khi stf 
nguy hiem do d6ng thafi cham vko phln dan dien va vo thiet bi c6 each di6n bi 
choc thung. Thiet bi dien trong nha d, noi cua hkng c6 n£n nha khdng din dien 
(bang g6, nhira dudng ...) khdng cln dat bao ve ndi dlt ndu dien ap dudi 220V. 

6.4.2. Thiet bi dien ap tren 1000V 

Ddi veri thiet bi dien ap trdn 1000V bao ve ndi dlt phai dung trong moi 
trudng hop kh6ng phu thude che dd lam vide cua trung tfnh va loai nha xudng. 


6.5. DI$N TR6 Ndl DAT, DI$N TRC) SUAT CUA DAT, 

CAC DI^U KI$N LAM VlfiC CUA V£T Ndl DAT 
KHI DAT TRONG DAT 

6.5.1. Dien trd noi dat 

Di6n trd cua dlt ddi v6i dong dien di tir vat ndi dlt vao dat goi Ik dien trd 
phan tan. Dien trd nay g6m hai thanh phln : di6n trd dudng di cua dong dien 
ph£n tan vko dat va dien trd tiep xuc giua vat ndi dlt vk dat. Dien trd tie'p xuc 
giifa dat va dlt rlt b 6 vi trude liic thi c6ng bi mat cua vat ndi dlt dugc cao 
sach, con dlt da dugc nen chat. Do vky dien trd phkn tan cua dlt ddi vdi dong 
dien di vao dlt chinh la dien trd cua ban than dlt ma thdi. 

Dien trd phln tan vk dien trd cac dly din hay thanh ndi dlt hgp lai thanh 
dien trd suit ndi dlt. Di6n trd ndi dlt c6 th£ xac dinh bang edng thufc : 



Dien trd phln tan vk tit nhien dien trd ndi dlt phu thude vao dien trd cua 
dk't. Nhu tr6n da noi, dien trd dlt lorn nhlt Ik d nhurng d\im gin vkt ndi dlt ch6 
dong dien di vao dlt. Xult phat tir dieu noi trdn cln tlm phuong phap lam dien 
din ndi dat dugc tdt bang clch cai tao nhung Idp dlt gin vat ndi dlt. 

6.5.2. Dien trd suat cua dat 

Di6n trd da't la nhkn 1 6 chmh quyet dinh di^n trd phan tin ndi dlt cho n£n 
cln nghidn cu:u ban chit cua no. 

De thuan Igi chung ta \6t dien trd suit cua dlt. 

Di6n trd suit tinh bang Cl.cm hay Q.m. Do thanh phln dlt phire tap nen 
dien trd suit cua dlt thay d6i trong pham vi rlt r6ng. Thuc nghiem cho thly 
dien trd suit cua dlt phu thu6c vko cac y£u td sau : 
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X 0 


1. Thanh ph£n cua da' t. 

2. D6 cua da't. 

3. Nhiet d6 cua da't. 

4. D6 chat cua da't. 

5. N6ng d6 mud'i, ax it... chura trong da't. 

Vi c6 nhi6u y£u 1 6 anh huong d£n dien tro su£t cua da't cho n6n cung m6t 
loai da't co th^ c6 cac dien tro su£t rat khac nhau. 

D6 £m anh huong rat lcrn d£n dien trcr su£t cua da't (hinh 6-5). 



Hinh 6-5. Sir phu thuOc cua dien tro su4t cua da't vho luong d6 4m cfnh b&ng ph4n tram 

6 trang thai hoan toan kh6 rao co th£ xem’dien tro sua't cua da't co tri s 6 
v6 cung Idn. Khi ti 16 d6 tur 15% tr6 l6n tht anh huong cua d6 de'n dien 
tra cua da't kh6ng con dang k£. Tuy nhi6n luc d6 £m ldn hon 70-80% dien tro 
da't co the tang len. Di6u nay c6 the giai thich la da't da cf trang thai bao hoa va 
6n dinh. 

Nhiet d6 luc ha tha'p se lam cho d£t nhu bi dOng k£t lai do do dien tro da't 
tang l6n ra't nhanh. 

Khi nhiet d6 dat nho hcfn 100°C dien tro dat bi giam xutfng vi cac chat 
mu6'i bay gio hoa tan trong da't. 6 nhiet d6 tr6n 100°C nuoc bj b6'c hoi va di6n 
trcr tang len rat nhanh. V6 diem nay nhiet luong do d6ng dien cham dat tao 
nen co y nghTa ra't quan trong. 
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Khi da't chat tuc la mat d6 da't ldn n6n dien trd giam. Chmh vi the' cdn ndn 
chat da't quanh ch6 ch6n vat ndi ddt. Cac chat mudi, baza, axi'; hoi tan trong 
da't lam dien trd cua da't giam di ra't nhieu. 

Tom lai ta hdy ra't nhilu ydu 1 6 anh hirdng de'n dien trd cua ddt va tinh 
cho that chmh xac ra't kho. Vi thd khi thie't k£' cdn tinh toan he thdng ndi da't, 
chung ta co thi dung s 6 lieu co san 6i tinh sa b6 vd sau da'y hidu chinh lai. 


6.6. HINH DANG CUA CAC VAT N6l dAt 


6.6.1. Ogc noi dat hinh ong hay hinh thanh chur nhat 

Vdi coc noi da't ridng re didn tra phan tan co t'ai tinh nhif sau : khi dng 
hay thanh ndi da't cdm sau xuong da't ca toan bd chieu dai (cm). 




d - dudng kmh cua ong hay cua thanh, cm ; 


p - dien tra sua't cua da't fl.cm. 

Kinh nghiem cung nhu tinh 
toan cho tha'y rang dien tra phan 
tan cua vat ndi da't giam xuong 
khi cang tang dd dai cua chung 
(hinh 6-6). Nhtrng luc chieu dai 
vuat qua 2 + 3m thi di£n trd giam 
xuong kh6ng ro ret. Duong kmh 
cua ong ndi da't anh hirdng ra't it 
den dien trd phan tan. VI vay 
dudng kfnh cac ong thudng la'y 
vao khoang 35 -s- 50 mm de dam 
bao dd ben co hoc. 





Hinh 6-6. Dien Ircf phan tan cua vat noi d£t 


6.6.2. Vat noi dat hinh thanh mong 

Nhfrng thanh sdt mong dung di ndi da't vdi nhau hay ndi cac coc ndi dat 
vdi cac thie't bi cdn ndi da't. NhCrng thanh sdt mong nay la vat ndi da't phu. 

Dien trd pnan tan cua thanh mong nay duac tinh theo c6ng tilde : 


Ri 


p 

2*1 


In 


I 


2 


h 


b 

2 
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p - dien tra sua't cua da't O.cm ; 

l - chi£u dai cua thanh, cm ; 

h - chi4u dai ch6n xu6'ng d&'t, cm ; 

b - chi^u r6ng cua thanh, cm. 

Chieu r6ng va nha't la be diy it anh huang de'n tri s 6 cua di6n tra phan tan. 

Cac thanh nay thudng dugc ch6n s£u xudng ddt khoang 0,4 - 0,6m. 

N6u c£n dung thanh tron v£n co th^ tinh theo cOng thufc tren nhung cin 
thay b = 4r. 

6.6.3. Noi daft hinh vdng 

Yeu c<Su ddi vori thi£t bi ntfi djft la phai co d6 dien d&n du 16n d£ co tri s6 
dien ap tiep xuc va di£n ap budc an toan d<5i vdi nguoi, d6ng thai phai lam 
vide l&u dai va chic chan. Y6u ciu tr£n khong the dip ung duac khi su dung 
cac coc ndi dat rieng re. 

giam di6n tra ph&n tan va lam cho di6n ap trong vung noi daft phan bd' 
dugc deu dan c£n ndi nhi^u coc va dung thanh sit det ntfi chung lai. 

Gia thi£t chung ta co n coc ntfi da't dugc dong dudi da't thuin nhat va 
khoang each gifta cac coc la 40m (hinh 6-7). Trong trudng hgp n&y trudng cua 
ddng dien chay trong mdt coc nao da'y khdng bi anh huemg truang dong dien 
chay trong cac coc b£n canh, vi chung ta da biet the' cua mOt di£m nio do dd'i 
vdri da't a each vit ndi d£t 20m bing khdng. 



Hinh 6-7. Cach bd' tri cac thanh n6i d£t theo mach vbng 
Trong cac dieu kien xet trdn chung ta cd dien trd t6ng cua vong noi da't : 


id = 


R, 


R 0 - di£n tra ph&n tan cua m6t coc n6'i daft. 
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Trong thuc tfe each n6l da't nhu trfen (m6i coc ndi da't dat each nhau 40 m) 
kh6ng dirge sir dung vl y nghia cua ntfi da't hinh vong c£n lam cho triremg cua 
dong difen chay trong coc nay cat ngang trudng cua dong difen chay trong coc 
dat bfen canh no. Thudng trong thuc tfe' thi c6ng ngudi ta dat cac coc each nhau 
m6t khoang bang chifeu dai cua m6t coc. Difen d&n t6ng cua cac coc ntfi da't se 
giam di. Difen trd cua mach vong tinh theo c6ng thirc : 


r d = 


Ro 

mi 


r| - hfe s6 sir dung cua ede coc n&i dat. 

Hfe s 6 sir dung phu thude hinh dang cua coc n6'i ddt, s 6 luong va each b6 
tn cac coc. Tri sd thudng cho sSn. 

6.6.4. Vat noi dat ti/ nhien 

Nhu trfen da noi cin lgi dung vat nd'i da't tu nhifen nhu vo cap, 6'ng ddn 
nude, cac kfet ca'u bang kim loai cua cac toa nha... Nhtfng vat nd'i d£t tu nhifen 
ndy dugc nd'i vao thife't bi nd'i da't chfnh thanh mdt hfe thdng chung. 

Ndi dat chung cac vat ndi d£t tu nhifen con co mdt tac dung tdt khac la di 
dam bao an todn cho ngudi khi cham d6ng thdi vao cac vat nd'i da't tu nhifen va 
cac vo thife't bi vi If do ndo day co difen ap xua't hifen trfen chung va su dung 
cham nay thudng hay xay ra. 

Cach xac dinh difen trd phan tdn cua cac vat ndi da't tu nhifen : 

a) He thdng "Day chdng set - cdt difen" dudng day tai difen. 

Khi s 6 luong cdt be hon 20 : 


R 


HT 


- VRr.cth J-^-n 


R 


Khi so luong cdt bang 20 hoac ldn hon : 

Rht = 

6 day : R - difen trd ndi da't cua cdt difen dudng day; 

r - difen trd tac dung cua day chdng set trfen mdt doan d£i bang 
khoang vuot ; 

n - s6' luong cdt dung day chdng set. 
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b) Ong din (vdi chi6u dai dirdi 2km) : 


R H t - 


2tz\ 


In 


2r 0 b 


d dly : p - difcn trd suit cua dlt Q.cm ; 

1 - chieu dai cua 6ng din, cm ; 

r Q - dudng kinh ngoli cua 6ng din, cm ; 

b - chi£u elm slu xud'ng dlt, cm. 


c) Vo cap (va ong din dudi 2km) : 


R H t - ^/R.rj.cth^^^l j 


d day : R - di£n trd phln tan cua vat nd'i dlt dd'i vdi I cm tr£n chieu dai cua 
no (R ~ 1,69 Cl) ; 

I - chilu dai cua vlt ndi dlt (cap), cm ; 

r<j - dien trd tac dung d6'i vdi 1 cm cua vat n6'i da't (vo cap) Cl/ cm. 


Khi chung ta co chum cap vdi n sai cung titft di6n, didn trd tdng co th£ 
tinh theo cdng thtfc gin dung : 


Ri 



d day : R£ — di6n trd cua chum cap ; 
R 0 - di6n trd cua m6t soi clp. 


6.7. TINH TOAN BAO Vf NOI DAT 
Tinh toan bao v£ n6i dlt nhlm xac djnh : 

- Cac tham s 6 chmh cua thid't bi ndi dlt (s 6 coc, each bd' trf) xult phat tit 
tri sd an loan cua di£n ap tiep xuc va difcn ap bude. 

— mat cua cac vlt ndi da't va ti£t didn thanh din dung cho thi£t bi ndi 
dlt va cac nhanh re xult phat td y£u clu 6n dinh nhiet. 


9GTATDIEN A 
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6.7.1. Xac djnh dien tr a noi dat 

Di£n ap cua cac vat noi ddt ddi vdi dat : 

U d “ l d' T d 

Dien ap tiep xuc cho phep : 

U.xcp = aU d 

Do do dien trd phSn tan trong d£t cd the xac djnh nhu sau : 

^txcp 

d d£y : I d - dong dien tir thanh noi dat di vao ddt khi each dien bi choc thung, 
tfnh bdngA. 
a - he s6 tiep xuc. 

Phirong trinh viet tr£n la phucrng trinh chfnh de tfnh toan noi ddt va co thi 
ap dung cho moi trudng hop. D6* tfnh todn r d chung ta phai biet duoc U txcp , I d 
va he s6' tiep xuc a. 

Dien dp ti£p xuc cho phdp phai la'y phu hop theo loai nha cua. 

a) Nha cira c6 kha nang nguy hiem kh6ng cao : 65V. 

b) Nha cua co kha nang nguy hiim cao : 36V. 

c) Nha eda co kha nang dac bidt nguy hiem : 12V. 

Dong dien cham d£t tfnh toan I d se 1£y dong dien thuc t6 co the di qua 
thanh n6'i da't vao ddl khi da bie't cu thi thdng s d cua mang di€n. 

He so tiep xuc a cho sdn. 

De don gian tfnh toan theo quy tdc hi6n hdnh cho phep tfnh true tie'p tri 
so r d . 

- Doi vdi thiet bi dudi 1000V : 

r d < 4 Q - trong moi trucmg hop ; 

r d < 10 0- chi cho mang di£n ndng thdn, edng edng n£u : 

a) Cong sud't ngu6n dien khdng qua lOOkVA. 

b) Cdu chi dat d ddu vdo khong qua 25 A. 
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- D6'i vdi thie't bi tren 1000V : 

r d < lOO cho cac c6t bang sdt cua cac durong day di£n di qua cac vung co 
dan cir va cho cac cot co trang bi chong set ; 

250 . 

^ —— < 10 n cho thiet bi ndi vdi mang dien co dong di£n cham dai be 
M 

(< 500 A) ; 

r d < 0,5 n cho thie't bi ndi vdi mang di£n co dong dien cham da't ldn 
(> 500 A). 

Khi bi ndi da't dung chung cho ca mang dien dien ip tren 1000V co dong 

125 

cham da't be va mang dien dien ap dudi 1000V thi r d < —— vi kiem tra lai 
thco dieu kien r d < 14 Q. 

Trong truing hop la'y r d < 0,5 Q du co dung thie't bi ndi da't tir nhien hay 
kh6ng vin cin phai ndi da't nhin tao vdi dien trd khong ldn hon in. 

Cac tieu chudn tinh toan tr£n la dira tren ca so sau day : 

Vdi thiet bi di£n, dien ap dirdi 1000V nhu da xet d tren, bao ve ndi da't chi 
dung cho mang dien cd trung tinh each dien ddi vdi da't. Khi di6n dung cua 
mang dien nay be, dong dien chay qua thanh ndi dit vao da't luc vo thiet bi bi 
choc thung. Dong dien nay di qua dien trd tac dung cua each dien. Trong 
trudng hop nay khi mach dien co nhieu nhanh re, dong dien cham da't v£n co 
tri sd ldn hon 8 ^ 12A. Vdi gia thiet nhu v4y each dien bi giam xudng rtft 
nhanh va dua ddn cham da't d hai di^m, role bao ve se cat mang dien. 

Chung ta la'y dong cue dai cd ih£ la I d — 8 -5- 12A, lay dien ap tie'p xuc 
U tx = 36V (U lx = 36V xem nhu dien ap tie'p xuc cho phep vdi mang dien ap 
dudi 1000V). Nhu vay chung ta co the tinh duoc dien trd ndi da't tieu chu^n : 



Tang tieu chuin dien trd len 10 Q. ddi vdi mang dien n6ng nghiep, phuc 
vu cong cGng vi cac mang dien nay duoc cung cap bang may phat hoac may 
bien ap co edng sudt be v£ ban than khdng dai lam, cho nen dong dien ro qua 
thanh ndi da't co tri sd be, nhu vay dien ap tie'p xuc cung co tri sd be. 

- Tinh dien trd r d cho mang dien co U > 1000V vdi dong cham dat be r d < 10Q 
vi cac If do sau : 
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a) Tiep xuc vcri thiet bi didn cua mang nay thucrng la ki thu£t vi£n c6 trinh 
d6 cao. 

b) Co cac phifcrng ti£n bao ve nhu dem cao su each di£n, gang tay cao su 
each dien... 

c) Co mang noi da't vong. 

- Lay dien tra tieu chu£n r<j < 0,5 Q cho thiet bi ntfi vao mang dien dien 
ap 16n han 1000V co dong dien cham da't lbn vi : 

a) Dong cham d£t nay co tinh cha't nh£t thcri va chfnh la dong di£n cham 
mot pha daft, bao ve dong di6n cue dai se tac dong va cSt mach dien. 

b) Trong mang dien nay nha't dinh co mach vong noi dat de dien ap trong 
vung duoc bao ve phan bo deu. 

c) Co phirong tien bao v£ phu nhu da noi a tr6n. 

6.7.2. Xac dinh dong dien tinh toan 

Cac tri so dien tra tieu chu£n da tinh a trdn c3n phai thu lai theo di£u kien 
an toan : 

^ixcp 

rd= i^r 

Neu l&y dien tra tieu chu£n r d < 4 Q cho thi£t bi di6n ap ducri 1000V urng 
vdi trubng hop dong dien cham d£t (dong di£n ro) I d = 8 ^-12A, dien ap tie'p 
xuc U tx = (8 ^12V) hoac (32 + 48V) thi luc dong dien cham d£t co tri s 6 ldn 
han tri $6 da xet d tren, tieu chuln se khdng con dung nua. lam vi du 
chung ta xet mang di6n co trung tinh each dien, kh6ng co thiet bi kiem tra 
each dien thircmg xuy6n. Trong mang dien nay co th£ xay ra trubng hop m6t 
pha bj cham vo thiet bi, dbng then pha khac bi cham dat (hinh 6-8). 



Hinh 6-8 
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6 tinh trang sir c6' n£y dong di6n cham da't di qua thanh n<5i da' t c6 th£ t6n 
tai lau dai : 

j Vsu 
m ” “—;- 

r d + r phd 


b day : r d - dien trd phan tan cua thanh n6'i da't, Cl ; 
r phd _ dien tr <* tan tai ch6 cham da't, Cl. 


Theo thi nghiem cua Ma-n6i~16p va Xay-ma co th£ lay tri s 6 be nha't cua 
r phd ^ n S 10 ft- Nhir the' dong dien cham da't ti'nh toan Iota nh£t se la : 


Mat khac chung ta co : 


V3U 

r d + io 


Id 


I^txcp 

r d a 


Giai chung hai phuong trmh nay se tim diroc dien irb r d thoa man ca hai 
dieu kien an toan va kinh te. 


C£n chu y la trircrng hop ng&n mach hai pha (m6t pha nay cham vao vo 
thiet bi d6ng thbi pha khac cung cham vao vo thie't bi) quy trinh khGng xet den 
vi dang ngan mach kh6ng ton tai lau. 


Khi co he thong nd'i da't chung, nd'u xay ra dang ngan mach tren bao vd 
ng^n mach se cat mach dien va didn ap phan b 6 trong khi ngan mach tuong 
doi an toan cho ngircfi. 


Dot v6i mang dien co dien ap lorn hon 1000V v6i dong dien cham da't be 

250 

(theo bat dang thtrc r d < ——)dong dien cham da't tfnh toan la'y bang dong 
dien cham da't cua so d6 nao ma I d co tri s6' lcm nha't. 


Doi vdri mang di£n co trung tfnh each dien, dong dien tinh toan I d la dong 
di6n dien dung I 0 luc xay ra cham da't mot pha. Dung cong thtic g3n dung : 


Io 


V3U(351 C +i d ) 
350 


a day : U - dien ap pha, kV ; 

l c - tong chieu dai cua cap co n6'i dien vdi nhau, km ; 

l d - t6ng chi^u dai cua cac duemg day tren kh6ng c6 ndi didn vdri nhau, km. 
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Ddi vdi mang dien c6 dat cuon bii dong dien dien dung chi Idy phln dong 
di6n di qua thanh ndi d&'t lam tri so dong dien tinh toan (chon trudng hop dong 
di£n nay co tri sd ldn nhfi't). 

6.7.3. Tinh toan cac thong so chlnh cua he thong noi dat 

Gia thiet chung ta dung cac hinh thanh det hay hinh dng. 

Sd lupng coc ndi d&'t : 

_ _R_ 

~ w * 

d day : R - dien trd ph&n tan cua m6t coc ndi dat elm vao ddt d di£u kifcn 
xdu nhdt ; 

r d - didn trd cua thiet bi ndi d<ft theo di6u ki6n an toan ; 
q - he so su dung thiet bi ndi dtft. 


Trong tinh toan so b6 R co th£ xac dinh theo cdng thtic da biet : 

R = ^T ln T 

Trong thiet kd co th£ do R true tiep va quy v£ didu ki£n din dien kem nhdt : 

Pll = PdV 


d day : p u - dien trd su£t tinh toan ; 

p d - di£n trd suit do dope tr£n thirc td; 

— he sd tinh toan dien trd cua dlt, dac trirng cho kha nang tang dien 
trd cua dlt theo mua trong nlm ; 

r d - di£n trd ph&n tan cua cac coc ndi dlt. 


Tn sd >1 co the tim blng dirdng cong hole tra bang phu thuOc chid dai, 
dodng kinh va each bo tri cac coc ndi dlt. 

6.7.4. Kiem tra on djnh nhiet cua epe ndi dat va cac thanh dan 
dung de noi he thong noi dat 

He thong ndi dlt co thi bi hir hong do dong dien di qua qua ldn lam cho 
nude bde hoi va dien din be di hole lam cliay chd tidp xuc giua cac thanh din 
vdi nhau. 

De tranh hid tupng trdn phai ki£m tra 6n dinh nhiet cua he thdng ndi ddt. 
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~ vcfi thi^t bi n6'i v6i mang dien c6 dong dien cham dlt Idm, quy trinh 
cho phep kiem tra 6n dinh nhiet n6'i dl't of che d6 ngln ban : 

S>0,12I d ,/f* 

•> 'I 

a d^y : S - di£n tfch tiep xuc vcri dlt cua coc ntfi da't, cm ; 

I d - dong di6n cham dtft tfnh toan, A ; 
p — dien tra suit cua dlt mua kh6 rao, Q.cm ; 

t - thai gian t6n tai cham dlt, s (thcri gian clt cua bao v£ chfnh luc 
ngdn mach gifra cac pha). 

Dong dien cham dlt tmh loan lly blng dong dien dn dinh cham dlt m6t 
pha di qua coc noi dlt va trirang hap co tri s6' lan nhlt. 

Neu dong dien cham dlt co he s 6 tit din lan thi luc tfnh toan kh6ng lly 
thai gian thi/c t6 ma thay bang then gian dang tri t dt tim bang d6 thi. 

- Doi v6i mang dien co dong cham dlt be chi kiem tra 6n dinh nhiet theo 
cong thtic tren ndu dong dien nay co tri s 6 ti/ang d6'i 1cm. Vi du nhu coc nd'i 
dlt tmh toan theo dong khoi d6ng cua bao ve rale hay dong dien lam chay day 
chay cua clu chi. 

- Ddi v6i thie't bi b dien ap be hem 1000V kh6ng cln kie’m tra 6n dinh 
nhiet coc noi d&t vi dong dien cham dlt co tri s6 be. 

Vai thanh din vl day din dung trong he thtfng ndi dlt cln kiem tra 6n 
dinh nhiet do phat nong ngln han theo hai truemg hap : 

a) Vdi thie't bi co dong dien cham dlt lorn. 

b) Vdi thie't bj co dong dien cham dlt be ma ddng dien nay tmh toan theo 
dong khcri dong cua rale. 

Vai y nghia tren dung c6ng thurc sau : 



^ t / n 

o day : S — tiet di6n cho phep be nhlt cua thanh din hay dly din, mm ; 
I*,- dbng dien 6n dinh luc cham dlt m6t pha, A ; 
t - thofi gian t6n tai cua dong dien cham dlt m6t pha, s ; 
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<j> — nhi£t d6 cho phep luc phat nong ngan han (v6i thdp = 400°C) ; 
a - hlng sO' cho phep (vdfi thep - 21, nh6m - 74, d6ng - 172) ; 

Ngoai hai trudng hop tr6n ki£m tra thanh dan va day din vi 6n dinh nhifct 
theo phirang phap phat n6ng binh thucmg. Nhifct d6 gidi han cho phep cua 
thanh din hay diy din bing 150°C khi dat tren mat dflft va 100°C - dircfi mat 
dit, con tri s 6 cua 1^ tinh nhu b muc 6.7.2. 


CAU HOI ON TAP 

1. Trinh bay muc dich va y nghTa cua vise nd'i dit ? 

2. Nfcu cac hinh thirc nd'i d£t. 

3. Cac lTnh virc dung bao ve nd'i dit ? Cich tinh toan bao v6 nd'i dit ? 
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CHirONG 7 


BAO VE NOI DAY TRUNG TINH 


7.1. Y NGHIA CUA BAO V$ NOI DAY TRUNG TINH 

Bao v6 ntfi d£y trung tmh tire la thuc hi&n n6i cic b6 ph&n khong mang 
di£n ap v6i d&y trung tmh, day trung tinh nay duac n6'i d&t a nhi£u ch6. Bao 
ve noi day trung tinh dung thay cho bao v6 ntfi da't trong cac mang dien 4 diy 
di6n ap tha'p 380/220V va 220/110V n£u trung tinh cua cac mang nay true tiep 
noi daf. 

Y nghTa cua vide thay the nay la xuS't phat tir ch6 bao v£ ndi da't dung cho 
mang dien dudi 1000V khi trung tinh c6 nfi'i da't khdng dam bao di£u kifcn an 
loan. Di£u nay co the giai thich bling vf du sau day : 

Hinh 7-1 ve so d6 bao \t n6'i da't cho mang di£n diroi 1000V. Luc each 
di£n cua thie't bi bi choc thung ra vo se co dong di6n di vao da't tinh theo b\iu 
thifc gan dung : 



Hinh 7-1. Bao v6 n6'i d£t cho mang dien dien ap di/6i 1000V c6 irung ijnh nd'j da't 


IDG.A 
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u 


r d + r o 

a ddy : U - dien ap pha cua mang dien ; 
r d - dien trd cua thanh ndi dit ; 
r Q - dien tra ndi dit lam viec. 

Trj so dong dien nay (khi dien ap dirdi 1000V) kh6ng phai luc nao cung 
du di cho day chay cua ciu chi bi chay hay lam cho bao vd tic d6ng cat ch6 
bi hir hong. 


Vi du chung ta cd mang dien 380/220V, r Q = r d = 4 Cl. 
Nhu v£y dong dien di qua d£t : 


I _ 220 

Id_ 4T4 _27 ’ 5A - 


Vdri tri s6 dong dien nhu vfty chi lam chay day chay cua loai ciu chi be 
vori dong dien dinh mure : 


t _ 27 > 5 _ 1 „ . ,1 A 

Iccdin ”2 — 25 — 

Neu dong dien noi trdn t6n tai liu thi tr6n vo thi£t bi cd dien ip bang : 

Ur d 


u d - I d r d - 


r o +r d 


(7-1) 


Neu r 0 = r d dien ip co tri s 6 bang nira dien ap pha va 6 di£u kien khac con 
co th£ co tri sd ldn han. 

Giam dien ap nay de'n mtfc dfi an toan bang cich chon dung sir titong quan 
giaa r G va r d : 

r o U-40 
r d 40 

Tri s 6 40V la dien ap giang tren vo thidt bi ne'u xay ra cham vo. Theo 
quy trinh dien tro r d laTy bang 4.Q cho mang dien ap be han 1000V. Dong 
dien di qua vo thie’t bi vao ddt liy trirang hap cd tri sd ldn nh&t la 10A. Vi thd 
U d = 10.4 = 40V. Dien ap nay cd thd xem la an toin cho ngirdi lao d6ng 
khdng phai li ngtfdi cd nghd dien. 
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Tuy nhi£n cin chu y ring, khi mot pha xay ra cham vo thifc't bi, dien ap 
cua hai pha con lai doi vcri d£t co the tang len den tri s6 kh6ng cho phep. Nhu 
d chuong bao ve n<5i d&t da xet, dien ap se bang : 

U' = V(U - 40) 2 + U 2 + (U - 40)U 
Voi mang dien 380/220V dien ap n&y bSng 347V. 

Ta tang dong dien 1^ den tri so nao diy de bao ve co th£ clt nhanh ch6 bi 
si i c 6 thi mcri dam bao duac an toan. Bien phap dcm gian nhSft la dung day d&n 
n6i vo thifi't bi vdi d&y trung tfnh (hinh 7-2). 
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Hinh 7-2. So do diing bao v6 ntfi day trung tfnh 

Nhu vfty muc dich cua noi d&y trung tfnh la bien su cham vo thi£t bi thanh 
ngSn mach m6t pha de bao v& lam vide cat nhanh ch6 bi hu hong. 


7.2. PHAM VI C/NG DUNG BAO V$ Ndl DAY TRUNG TINH 

Bao v£ noi d&y trung tinh dung cho mang dien 4 d&y di£n ap be hon 
1000V co trung tfnh n6i ddt. 

Trottg cac mang dien noi tren bao v6 nd'i d&y trung tfnh dung cho moi co 
so san xu*t khGng phu thuoc vao m6i trirong xung quanh. 

Vcri mang di£n 4 d&y di£n ap 220/127V bao v£ nd'i d&y trung tinh chi can 
thiet cho cac truomg hop sau : 

1. Xuong d&c biet nguy hiem v£ mat an toan. 
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2. Thiet bi dat ngoai trdi. 

Ngoai ra vdi dien ap 220/127V cung dung bao ve ndi day trung tfnh cho 
cac chi tid't bang kim loai ma ngudi hay cham den nhu tay c£m, tay quay cung 
nhir vo dong ca dien, neu cac ddng co nay n6i true tie'p vdi cac may phay, may 
bao la nhung may moc ngudi hay tie'p xuc voi chung. Ddi vdi cac phong lam 
viec, nha a c6 n6n nha cao rao thi thie't bj dung dien ap 380/220V va 
220/127V khong c3n thiet phai dung bao ve nd'i d&y trung tfnh. 


7.3. NOI DAT LAM VI$C VA NOI DAT LAP LAI 

Khi dung bao v6 noi d*iy trung tfnh, d£y trung tfnh nay se duoc noi deft d 
d£u ngudn (noi d&'t lam viec) va noi d£t lap lai trong tirng doan cua loan mang 
(noi dfft lap lai). 

Bao ve noi d&y trung tfnh 
khdng the dung duoc neu d&y 
trung tfnh khGng nd'i da't vl 
ne'u xay ra cham dat d ch6 
nao dflfy se lam cho vo thie't 
bi ndi vdi d^y trung tfnh co 
dien ap gan bang dien ap pha 
(hmh 7-3). 

Dien tro cua n6'i da't lam 
viec edn thuc hien be hon 4 Cl, 
de han che' dien ap cua ddy 
trung tfnh ddi vdi dat khi co 
xAm nhap dien ap tfr dien ap cao sang dien ap tha'p (may bien ap) cung nhu luc 
xay ra cham d£t cua mdt pha nao da'y d phfa ha ap. 

Phai noi dat lap lai trong mang dien vi cac If do sau : 

a) Giam dien ap cua day trung tfnh ddi vdi d£'t neu xay ra cham vo thie't bi. 

b) Giam nhe duoc che do su co d trudng hop day trung tfnh bi durt. 

Neu khong dung ndi dat lap lai va xay ra hidn tuong cham vo thiet bj d sau 
ch6 durt (hinh 7-4), mach khep kin cua dong dien sU c6 da xet tren khong con 
nu'a va bay gid dien ap cua t&t ca thie't bi sau ch6 dirt deu mang dien ap pha. 

U,x2 = U tx3 * U 

U,xl =0 



Hinh 7—3. Sc <36 mang dien 4 day, 
trung tfnh khdng noi da't 
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T&'t nhien la tri s6' di£n ap bang U/2 kh6ng thoa man tri s6 di£n ap ti6p 
xuc cho phep va d6i khi cung kh6ng phu hop vdi sir tang ap cho phep cua di^m 
0 ngu6n di6n. Vi v|y phai c6 bien phap de bao ve day trung tinh kh6ng bi dut. 

Tuy thu6c phuong phap n6i dlt lap lai cua day trung tinh ngucri ta chia ra 
lam ba dang n6'i day trung tinh sau day : 

1. Kh6ng co n6'i d£t lap lai. 

2. Noi da't lap lai b 6 tri tap trung. 

3. N6'i da't lap lai b 6 tri hinh mang lircfi. 

Quy trinh hi£n nay cho phep kh6ng dung n6'i d£t lap lai cho mang di6n 
dung cap. Vdi mang cap se co loi ridng dung lam day trung tinh hoac dung 
ngay vo kim loai cua cap lam day trung tmh. 

N6i da't lap lai bo tn' tap trung quy dinh dung cho cac mang di6n dtfdng 
day tren khong de phong trucmg hop day trung tinh co th£ bj dirt. Quy trinh 
quy dinh phai n6i da't lSp lai b hai dlu dirdng day tr£n kh6ng va cac ch6 mach 
re cua dudng dly tr6n mdt doan dai 1 2km. 

Khong phu thuoc ket c£u cua mang dien, d<5i vdi cac thifct bi c6 dinh n€n 
dung nd'i dlt lap lai hinh mach vong. Dung cac thanh sat dong theo chu vi cua 
phong va ndfu phong r6ng dong th6m mdt dly b giua. Han t£t ca cac thanh sit 
nay lai blng m6t thanh din chung. 

Dd su phan b6' didn ap duoc d£u cln tin dung triet de nhung vat noi d£t tu 
nhien nhu ong nude, cac ket c£u bang kim loai, nhu’ng vat n6i da't tu nhidn nay 
ddu n6'i chung vao mach vong. Trong mang didn thlp sang iuc cln noi day 
trung tinh ngi/di ta noi true tiep cong tic va chudi den vao dly trung tinh nhu 
hinh 7-6. 

Cac dung cu di d6ng, 
mang xach cln dung mot 
day ridng de noi vao day 
trung tinh. Day nay kh6ng 
duoc dong thdi dung lam 
day dan dien. Nd'u diing day 
trung ti'nh dan dien ma day 
trung tinh bi dut se lam vo 
thiet bi co dien ap ddi vdi 
dal gin bang dien ap pha 
(hinh 7—7 a). 
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t^Mb 

j ^X 


UUJ 


b) 



//m/i 7 7. So d6 ndi day irung imh cho cac loai dung cu c£m lay 
6 day : Z c<1 - di6n tra cu6n day cua khi cu di£n. 

Trong mach cua day trung ti'nh, khdng duac dung c£u chi hay cac loai cdu 
dao khac. Mudn cat day trung tinh chi c6 th^ dung may cdt di£n vd may cat se 
cat dong thdfi day trung tmh va cac day pha khac cung m6t luc. 


7.4. TINH TOAN BAO V$ N6l DAY TRUNG TINH 

7.4.1. Diem trung tinh khdng noi dat lap Jai 

“ dl<dl c ^ a da y trung tmh la bi£n chain vo thid't bj thanh ngdn 
mach dira d£n cat nhanh chd bi hu hong. 

Bi£u thufc chfnh dung di tinh toan bao v£ n6'i day trung tinh : 


*N ~ 


U 


r k + r ph 


“ 2,5I ccdin 


° da y : J cc din dinh mire cua c£u chi tr£n doan day c&n ti'nh to£n ; 

r k - di£n trd cua day trung tinh (day “ kh6ng “) ; 
r ph “ difcn tro cua day pha. 

Chinh xac hem chung ta c&n tmh didn cam cua mach day trung tinh va 
day pha : 


= 


u 


yj ( T k +fph ) 2 +x 2 


* 2 . 51 ^ 


(7-2) 
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(7-3) 


Di6n khang x c6 the tinh nhu sau : 

X = 9,2Cl>l.lgy.l()- 4 

6 d^y : 1 - chilli dai cua mach vong, km ; 

D - khoang each giua hai day cua mach day trung tinh-d&y pha, cm ; 
r - ban kfnh cua day, cm. 

Tit bi£u thurc (7-3) chung ta tha'y x g3n nhu kh6ng phu thude vao ti6't dien 
day din va co the la'y bang 0,65 -s- 0,75 Q/km. 

(Khi dung aptomat co bao ve ddng dien a/c dai thi tinh theo dieu kieti 
l N > 1,2 I td d day I jd - dong dien tdc dong cua aptomat). 

- Muc dich thir hai cua bao ve n6'i day trung tinh la giam dien ap cua vo 
thifi't bi d6i vdi'dSft den tri s 6 an toan cho ngirfri. Khi day trung tinh kh6ng co 
n6i da't lap lai, di dam bao dien ip noi tr6n co tri s 6 an toan cin thoa man di£u 
ki£n sau : 

I N Z K < U lxcp (7-4) 

b day : U txcp - di6n ap ti6'p xuc cho phep ; 

Z K - tdng trot cua day trung tinh, tinh tir tram bi6'n ap d6'n thiet bi c£n 
bao v£. 

De thoa man di6u ki6n (7-4) m6t each gSn dung cin xac dinh ti 16 gitfa 
cac th6ng sd cua day d&n va day trung tinh (hinh 7-8) nhu sau : 

Zk _ _ ^txcp 

^ph ^ — ^txcp 



Hinh 7-8. Cham vo thict bj nb'i day trung tinh ldc kh6ng co n6i da't lap lai 
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==. 65V, tiet 


Neu tinh theo dieu kien nay ngay trong trirang hop l£y U txcp 
di6n cua d&y trung tinh se bang : 

- V6i mang dien 220/127V : S K a S ph . 

- Vcfi mang dien 380/220V : S K * 2,4S ph . 

Nhi i v|y ro rang kh6ng hap If. Vi v&y quy trinh cho phep lfy tiet dien 
d<ly trung tinh b^ng 50% tiet dien d&y pha nao 16n nha't, con ti£t dien d&y dung 
n6i tif thiet bi den day trung tinh l£y bang 1/3 ti£t dien cua day pha cung c&p 
cho thiei bj. 


7.4.2. Day trung tinh c6 noi dat l|p lai bo tri tap trung 

De giam dien ip tren vo thiet bi d6i vcri da't c6 the lam dan gian bang each 
n6i dit day trung tinh lap lai (hinh 7-9). 


p-jrm 

1_rrm 


( ^_mnr\_ In z P h 



Z K 

Cho bj hu hong 

Dien ap cua day trung tinh 1 
doi voi dat 
\ 


„Dien ap cuacac 
diem tren mat dat 
doi voi dat 

—- ■ ■y 

— j. - -rr n Til > 


:,: 1 







Hinh 7-9. Cham vo cua thiet bi nd'i day trung tinh luc co noi dit lap lai 

Khi vo thiet bi bi cham dit, dien ap cua no dd'i v6i dit giam xudng chi con 
\ & x v 

d diy : Ij - dong dien cham dit ; q - dien trfr cua n6'i dit lap lai. 

Co th£ xem nhuf: 

^N Z K _ Vl _ U tx 
r o + r n r l r l 

Dieu kien an toan cho ngirefi khi bao ve tac d6ng ch&m hoic kh6ng lam viec : 

= InZk— 7-s u ucp (7-5) 

r o + r l 


11GTATDIEN A 
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Di£n ap dat tran day trung tmh ^N Z K phu thudc vao ti s 6 —. 

£p. 


I z 

Khi rj = r 0 , chung ta co U tx = l d T ] = ■ vd di£u ki6n da dang thuc 


hidn : 


^N Z K - 


Khi — cang be hieu qua an toan cua noi dat lap lai cang cao. 


Trong thuc ta' vdi mang dian binh thudng n£'u sd luong noi dit lap lai 
nhi£u se lam cho dian ap tia'p xuc lctn lan (hinh 7-10) vi dai luong r 0 bay gi& 
ft anh huong dd'n su phan b 6 difen ap. 

U u = I N Z K —< u txcp (7-6) 

F dt + r l, 


b day : r t| - dian trcr nd'i da't lap lai chd bi hu hong. 

r dt - dien trd ding tri cua cac di6n trdf ntfi da't mic song song rj 2 , r| 3 ,r 0 . 




Hinh 7-10. Mang difin dting bao ve n6i day trung tmh co ntfi d£t lap lai b nhi^u ch6 


7.4.3. Day trung tinh noi dat l?p lai bo tri hinh mang vong 

Phdn tr6n chung ta co su dung bian phdp "ding ap" (chuang “Dian ap tia'p 
xuc, dien ap bucrc”) d^ giam dien dp tie'p xuc. Co th£ dem bian phdp nay ap 
dung vdi bao va n6i day trung tfnh bang each dung mach n6'i day trung tfnh co 
n6'i da't lap lai lam m6t mach vong. Ngoai ra tan dung t£t ca cac cd'u true kim 
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loai tu nhien khac n6i chung vdi mach vong niy ta c6 th£ giam didn ap tid’p 
xuc cua vo thid't bi d6i voi da't. 


Bi£u thtic (7-6) vid't tren bay gift c6 dang sau : 

U tx = a,I N Z K -A— < U (7-7) 

r dl + r lj 

a day : <X] -ht s6 tid'p xuc ; 

r dt - didn trd dang tri cua cac ndi da't lap lai kh£c va r c . 

7.5. TINH TOAN DI$N TR6 LAM VI$C R 0 CUA BAO V$ 

NOI DAY TRUNG TINH 

Tri s6' cua didn tro lam vide r G tfnh toan theo hai didu kidn sau day : 

1. Cham da't trong mang didn dien ap tha'p. 

2. Khi co didn ap cao xam nhap didn dp tha'p. 

Trong mang didn co trung tfnh trtfc ti6'p n6i da't nd'u m6t pha niko d£y 
bi cham da't, didn ap cua hai pha con lai d6'i vdi d£t co tri s6 da tfnh b biiu 
thtic 5-10. 

U ng =yjvl+v 2 + U 0 U 

CAU h6i on tap 

1. Neu y nghTa cua vide bao vd ntfi day trung tfnh. 

2. V'i sao phai n6i da't lap lai ? Cac hlnh thtic n6'i da't lap lai ? 

3. Trinh bay pham vi ting dung cua bao vd noi day trung tfnh. 

4. Chting minh ring trong mang didn ba pha ha ap co trung tfnh noi da't, kh6ng 
dung bien phap bao vd n6'i da't ma phai dung bidn phap bao ve ntfi day 
trung tfnh. 
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CHU0NG8 

SU NGUY HIEM KHIDIEN AP CAO 

• * 

XAM NHAP SANG DIEN AP THAP 

♦ • 


8.1. NGUY HI^M CUA SU XAM NHAP DI$N AP CAO 
SANG DI$N AP THAP 

Dien ap cao xim nhap sang diin ip thip ii sir ntfi diin cic cu6n day co 
diin ap khac nhau vi each diin bi choc thung ra vo thiit bi hay co sir tiip xuc 
true tii'p gitfa cic cudn diy nay vdi nhau. Hiin tugng niy hay xay ra b cac 
may bien ap dj ding cung cap diin ning cho cic din cim tay, dung cy diin, 
may han diin... Khi diin ap cao xim nhap sang diin ap th&'p nhu b mang diin 
12 -5- 65V rat nguy hi£m vi cac mang nay co each diin kh6ng cao. 

Hiin tugng nay ft xay ra d6i vdi cac may biin ap c6' dinh dung trong 
mang dien ding iuc hay thip sing. Cac cu6n day diin ap khac nhau cua loai 
may bii'n ap each diin bang cac 6ng bakilit rit chic chan nin su xam nhap 
diin ap noi trin thuemg xay ra a diu ra cua cac cudn diy. Nhi£u khi vi gid bao 
lam dudng day cao ap bj durt xud'ng trin mang diin ha ap. 

Thim mdt trubng hop nua d^ th£y su nguy hi^m cua hiin tugng xim nhap 
diin ap cao sang diin ap thip la b cic mang diin ip th£p thudng co may biin 
do ludng, miy bii'n dong ma ngucri thubng phai tii'p xuc lu6n. 

Danh gia su nguy hiim cua hiin tugng xim nhip diin ap cao sang diin ap 
thip de tim ra biin phap bao vi thfch hop. Biin phap bao vi phu thude vao chi 
dd lam viec cua trung ti'nh. 

Duai d&y chung ta phin tfch mdt sd so d6 diin hinh thuemg gip trong vin 
hinh thuc ti' : 
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a) Gia su chung ta c6 s a d6 cung c£p didn nhtf hinh 8-1. Trung tinh cua 
mqng dien ha dp each dien doi vdi dat. Khi c6 sir x&m nhap diSn ap cao sang 
di6n ap th&p, diem trung tfnh d di£n ap th&p co tri s6 dien ap g&n bing di£n ap 
pha phia cao ap va diem trung tinh doi vdi d£ft co di6n ap la : 


Uo = 


Si + S2 + S3 


( 8-0 


I<j - dong didn cham d£t khep mach qua diSn d£n cua each di6n mang didn 
ha ap va dien dung cua mang dien cao ap ; 

(S 1 + 82 + S 3 ) - d&n cua each di£n mang di£n ha ap gin bang di£n 
d5n cua cac pha ndi song song vdi nhau. 


>1000V 




< 1000V 





Dong didn sir c6' di qua didn trO ndi ddt lam vide r c cua miy bid'n ap va 
qua cac didn dung Cj, C 2 , C 3 cua mang didn cao ap. Tri s6' didn din cua each 

didn ri't be so vdi didn din cua thanh n6i di't lam vide : g 0 = — ndn co the bo 


qua. 

Dong didn six co co the tinh theo c6ng 
thufc : 


la = 


3UcoC 


N /9r 0 2 u 2 C 2 + 1 


( 8 - 2 ) 


Trung tinh cua mang didn ap thip co 
didn ap : 


Uo ” ^d r o — 


3Ua>Cr~ 


^9r 2 co 2 C 2 + 1 


(8-3) 



Hinh 8-3 


Khi U 0 co tri so Ion co the gity nguy hi£m cho ngudi luc cham vao vo 
thiet bi neu vo thid't bi cung duoc noi vio day trung tinh. Dien ap cac pha d6'i 
veri dit biy gicr cung thay d6i tuong tfng vdi sir thay d6i didn ap cua diim 
trung tinh (hinh 8-3). 


8.2. cac bj£n phap bao v£ ch6ng SUXAM nhap 
cua di£n ap cao 

Nhu da trinh bay cr trdn, cac bidn phap bao vd phu thu6c chinh vao tinh 
trang lam vide cua trung tinh. 

a) Bien phap bao ve trong mang co (rung tinh noi ddt 

Doi vdi trirbng hop phi a ha ap trung tinh nd'i d&'t bidn phap bao vd rit dd 
thuc hien. Mu6n viy, phfa cao ap cung cin nd'i di't. Khi dien ip cao x&m nhip 
sang didn ap thflfp thi sir xim nhap nay duqc bien thanh cham d£t mdt pha cua 
mang didn cao ip, cho ndn bao ve tac ddng dd cit may bien ip khoi bi sir c6 . 
Di dam bao duoc diiu kidn an toan edn chon didn trd lam vide r 0 cua phfa ha 
ap theo didu kidn r D < 4 Q. 

- Neu bdn cao ap lam vide vdi trung tinh each didn dtfi vdi dat (hinh 8-2) 
va dong didn didn dung luc cham ddt mdt pha kh6ng du di bao vd lam viec, 
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dong dien nay di qua r Q va t6n tai rift lau. Trong khi da'y chung ta da bi£t la ca 
b6n day cua mang dien ha ap deu co didn ap d6'i vdi dSft tang I6n va vo thi£t bj 
n6i vdi day trung tfnh se co di£n ap U 0 (tfnh theo bdu thtrc 8-3). Vay bidn 
phap bao v6 trong trudng hap nay la chon r G the nao di luc xay ra tang didn ap 
phi a ha ap each dien khdng bi hir hong va dam bao an toan cho ngucri luc 
cham vao vo thidl bj. Theo quy trinh thi phai ki£m tra theo edng thirc : 


a day : I d - dong di6n dung luc cham da't phfa cao ap. 

C^n chu y la 125 V 6 bi^u thtfc (8- 4) khdng phai la di£n ap an to2m. Trong 
thirc tff r Q duac ndi song song v6i cac didn tra rj cua ntfi dal lip lai (hinh 8-4). 



Hinh 8-4. Ducrng di cua d6ng dtSn tile cd su xflm nhap dien dp 
trong mang difin co dung bao v£ nd'i day khdng 

Vi the ditn ap cua trung tfnh phfa ha ip cung nhu cua vo thi£t bi duac ndi 
vdi day “khdng” se la : 

u ° = Id T"T7 — (8-4) 

r o + r ldt 

o day : r )( j t - di6n tra dang tri cua ndi dal lap lai. 

b) Bien phap bao ve trong mang dien co trung tinh each dien 

Dt bao ve su xftm nhap di£n ap cao sang mang dien di£n ap tha'p han 
1000V co trung tfnh each di£n dung ciu chi n6 (hinh 8-5). 

C£u chi co idp lot bang mica each dien va binh thuang no ng£n each cuon 
d^y thur cap may bien ap vdi daft. 
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Khi didn ap cao xam nhap 
sang didn dp thdp thi khoang 
each khdng khf giua cac lap 
mica va mica bi choc thung. 

Dong didn sir c6 di qua r 0 phfa 
ha ap (nhu d trucmg hap trung 
tfnh true tidp ndi ddt) va qua 
didn dung (hay qua trung tfnh 

na'u trung tfnh nffi «t) cua Winfc s _ 5 . <* d 6 mic eSu chi n6 vao irung Knh 
mang didn cao ap. Bidn phap 

de dam bao an loan cho ngirdfi phuc vu vd each didn cua cudn day ha ap la : 

- Cat nhanh may bidn ap nd'u trung tfnh cua bdn cao ap ndi ddt. Quy trinh 
quy dinh tri s6 dien trcr r Q cua bdn ha ap la : r Q < 4 Q. 

- Chon tri s6' cua r Q theo didu kien an toan nd'u trung tfnh ben cao ap 
each dien. 

Trong tru&ng hap sau tri s6 r 0 edn dugc kiem tra theo bidu thtfc nhu cua 
truomg hgp trung tfnh phfa ha ap noi ddt : 


Tuy nhidn edn chu y la tri s6 cho phep cua U Q bdy gicr hoan toan bang 
125V vi a day khong co noi ddt lap lai cua day trung tfnh. Cach dien cua 
mang didn phai kiem tra theo tidu chudn 125V. 

Dung cdu chi nd luc didn ap phfa cao ap be hon 3000V kh6ng dugc t6t vi 
vdi dien ap be nhu vdy cdu chi co thd kh6ng tac d6ng. Cdu chi no phai dugc 
kidm tra ba thang m6t Idn, edn xem xet can than khdng cho bui bam vao khe 
ho cua cdu chi gdy ndn tac dong nhdm ldn. Vdri may bidn ap cao ap va c6ng 
sudt 16n dung cdu chi n6 rdt t6t. Ngoai ra con su dung cac loai bao ve khac 
nhu bao ve hoi, bao ve so Idch may bidn ap... 

c) Bien phap bao ve cho may bieh dp co dien ap thu cap la 100V hoac be hon 

Vai loai may bidn ap cd dien ap cao be hon 1000V va dien ap thdp be han 
100V thi vide chd'ng su xam nhap cua didn ap cao bang cdu chi n6 nhu kd trdn 
kh6ng con thfch hgp nura. 

Vi thd dd bao vd chdng xam nhap didn ap cao ngucfi ta dung nbi mot trong 
cac ddu ra cua cudn thur cdp may bidn ap vao hd thd'ng n6i da't hay vao day 
trung tfnh (nd'u la bao vd nd'i day trung tfnh). 
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Khi n6'i dat m6t trong cac ddu ra cua cudn thd c£p (hinh 8-6) n£u xay ra noi 
dien gitfa hai cudn day cao va ha ap, dien ap giang tr6n thi£t bj ntfi d£t se bang 

U d = Id-r d 

6 day : I d - dong di6n cham da't. 
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Hinh 8-6. Sir xam nhap di£n ap cao luc cudn thtf c£p nd'i d£t 

Ngucri cham vao cu6n thur c£p se bi tac dung cua dien ap tidp xuc : 

’ U tx = u d + u 2 

cr day : U 2 - dien ap cua cu6n day thur cap. 

Dien ap U 2 co tri s6 thay ddi tuy thu6c vao each tiep xuc, chi6u qu&n day, 
tac dung khu tif cua dong dien I d ...Do d6 dd dam bao an toan chung ta tinh 
toan vdri trixemg hop : 

U 2 = U 2dm 

Di4u kien an toan : 

U d + u 2dm i u ucp (8-5) 

Vcri may bie'n dong dien cu6n thur cap xem nhu n6'i tat, khi do l^dm = 0. 
o day : U 2dm - dien ap thd c£p dinh mure ; 

U txcp - dien ap tie'p xuc cho phep. 

N6u di£u kien (8-5) kh6ng thoa man thi bi6n phap bao ve tr£n v3n co lgi 
cho loai may bie'n ap co U 2d > U lxcp (miy bie'n ip do Itfdng, may bie'n ap dung 
cho 16...), vi di£u kien van hanh ciia cac loai may nay kh6ng phai tiep xuc lAu 
dai veri chung \i vdi loai nay thuong co bao ve d£ tranh sir tiep xuc true tiep 
vdri thie'l bi. 
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D6i vdi loai may bidn ap dung cho den c^m tay hay dung cu didn thircmg 
eo U 2( j m < U tKC p , neu dieu kien (8-5) kh6ng thoa man thi bidn phap bao vd 
nhu trdn khdng td't va nguy hiem. 


- Khi nd'i mdt trong 
cac ddu ra cua cuon thuf cap 
vdi d^y trung tinh (hinh 
8-7) phai tinh toan v6i di£u 
kien neu xay ra ndi dien 
giua hai cudn day cao ap va 
ha ap thi xem nhu ngdn 
mach va bao ve se tac ddng 
cdt may bid'n ap. 

Mud'n vay phai dam 
bao didu kidn : 



Hinh 8-7. So dd ntfi day trung tinh cu6n day 
thtf cSp cua miy bid'n ap 


I N = -r . U > 2,5I 0 MCC ( 8-6 ) 

V< r ph +r K +r B ) 2 +(x + x B ) 2 


a d^y : x B , r B - didn khang vb didn tro cua cac cudn day may bid'n ap luc 
ngdn mach. 


Tri s6 x B , r B thay ddi tuy theo didm ngan mach cho ndn tinh toan theo 
cdng thufc (8-6) r£t kh6 thirc hidn. 

Nd'u didu kidn cdng thufc (8-6) khdng thoa man ducrc thi bidn phap bao vd 
ndi day trung tinh v&n co lqi cho may bid'n ap co U 2 d m > U txcp khi dam bao 
duqc cac didu kidn : 


! N z K ~T~~~ - U txcp 
r dt + r l, 

aI N z K r + r ^ U txcp 
r dt + r l, 


- cho trudmg hop ndi da't lap lai tap trung (8-7) 

- cho trubng hop ndi da't theo mach vong (8-8) 


Cdn chu y rang khi cac didu kidn (8-7) vb (8-8) thoa man nhung didu 
kidn (8-6) khdng thoa man thi bidn ph£p bao vd nd'i day trung tinh v&n khdng 
co lqi ddi vdi m£y bid'n ap cung cap didn nang cho cic den c£m tay va dung cu 
didn. Khdng nhung thd' vide nd'i day trung tinh co thd gay ra tai nan khi tidp 
xuc luc binh thufrng mac dii khdng xay ra nd'i didn giufa hai cudn day cao ap va 
ha ap. 
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Dieu nay c6 thi giai thich nhu sau : trong mang di6n thufrng c6 nhieu 
thiet bi duoc noi vdi diy trung tfnh va chi c3n vo cua thie't bi nao day bi choc 
thung each dien, di£n ap cua day trung tfnh ddi vdi d£t se la : 

Uo = t n z k— -Jr— 
r dt + n, 

cf day : Z K - tdng trd cua day trung ti'nh ; 

r,, - dien trd ndi d&'t lap lai cua dudng day cung c£p cho thie't bi co 
each dien bi choc thung ; 

r dt ~~ dien lr ^ dang tri cua dien trd lam vide r Q va c£c dien trd con lai 
mac song song vdi nhau. 

Neii trong tfnh toan \&y tri stf U D = 36V thi dien ap tdng dat vao ngtfdi la 
U o + u 2dm tron g trudng hop dung den dm tay hay dung cu dien co th£ rfi't ldn 
va nguy hi£m. 

. Ngoal cac bien ph£p ntfi da't va n6'i day trung tfnh nhu da xet d tr£n con c6 
them bien phap nd'i da't phu (hay noi day trung tfnh phu) goi la "cuon day 
chan" dat vao giura hai cudn day cao ip va ha ap cua may bi£n ap. N£u xay ra 
ndi dien bat ngd thi cung chi xay ra giua cudn cao ap va cudn chin ma thoi, 
con cudn ha ap v&n each dien ddi vdi cudn cao ap (hinh 8-8). 



Hinh 8-8 


Bien phap bao ve chi co y nghla nd'u thudng xuyen ki£m tra tinh trang !am 
viec cua may bien ap, dac biet la each dien giCa cudn day chin va cudn thtr 
cap may bien ap. 

CAU HOI ON TAP 

1. Phan tfch su nguy hi£m khi dien ap cao xam nhap sang di6n ap tha'p. 

2. Neu cac bien phap bao ve chdng su xam nhap dien ap cao sang dien ap tha'p. 
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CHUONG 9 

BAO VE CHONG SET 


9.1. QUA DI$N AP KHI QUY^N VA DAC TINH ClIA SET 

D6ng set lk m6t hien tupng thi6n nhien, do lk sir phong di€n trong khi 
quy^n giua cac dam mky vdi nhau vk gifia dam mky vdi mat dkt. Khi set danh 
true tifip hay gian tid'p vao cac edng trinh kh6ng nhumg lam hit hai nghi£m 
trong ve vkt chkt ma c6n g&y nguy hi^m d6n tinh mang con ngucri. VI the ckc 
c6ng trinh tuy theo mire dd quan trong nhkt thi£t phai co h£ thrfng cac thi£t bi 
chdng sdt vk bitn phap di bao v6 an toan khi c6 sdt dknh vao. 

9.1.1. Hifn tiring phong dien set 

Set la sir ph6ng dien trong khi quyen gifia ckc dkm mky va dkt, hay giffa 
cac dam mky mang di6n ti'ch khke dku. Trirdc khi c6 su ph6ng di6n cua set da 
co sir phkn chia vk rich luy s6 luong di6n tich rkt 1cm trong cac dkm may gidng 
do tac d6ng cua cac ludng kh6ng khi nong b<5c len vk hoi nude ngtfng tu trong 
cac dam mky. Cac dam mky mang di6n la do k€t quk cua sir phkn tich cac didn 
tich trai dku (ion hoa tu nhi£n) vk tap trung chung trong ckc phkn khac nhau 
cua dam may. 

Khi cac l dp may dupe tich difcn (khoang 80% s6 truerng hop phong di£n 
set xudng dkt diSn tich cua may co cue tinh am) tdi mire dd co tlte tao ndn 
cirong dd truemg 1cm se hinh thanh d6ng phat trten v£ phia mkt dkt. Giai doan 
nay goi la giai doan ph6ng didn tidn dao vk d6ng goi lk tia ti6n dao. T6c dd 
di chuy^n trung binh cua tia tten dao cua lkn phong dten dku ti£n khoang 
1,5.10 cm/giay, cua cac lkn sau nhanh hon va dat tori 2.10 cm/giay. Trong 
mdt dot set danh c6 tlte c6 nhi£u lkn phong dten k& ti£p nhau, trung binh 1a ba 
lkn, dteu nay dupe giai thich boi trong cung 16p may c6 thi hinh thanh nhi£u 
trung tarn dten tich, chung se lkn lupt phbng dten xudng dtft. 
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Tia tifin dao la mdi trifcmg plasma c6 di6n din Idn. Dlu tia ndi vdi m6t 
trong cdc trung tlm di6n tfch cua lop mly di6n nfcn mdt phln di6n tfch cua 
trung tarn nay di vao trong tia tifcn dao vl phan b6 gin d£u doc theo chi^u dai 
tia (hinh 9-1). Dudi tic dung cua di£n tmdng cua tia tiSn dao, se c6 siI tap 
trung di£n tfch trai dlu tr£n mat dlt ma dia di£m tap k£t tuy thudc vao tinh 
hinh din di6n cua da't. N6u vung da't co difin din ddng nha't thi dia di£m nay 
nlm ngay d phfa dudi dlu tia ti£n dao. Trucmg hop mat dlt co nhi£u nai didn 
din khac nhau thi di6n tfch trong dlt se tap trung v£ ncri cd di6n din cao, vi du 
cac ao, h6, sdng lach d vung da't da... 



3) 




b) * 

Hinh 9—1. Sir phat tri£n cua d6ng din diu a) 
vi dong set chtnh b) khi set danh vao mdl c$t th6p. 

Qua trinh phong di6n se phat tri£n doc theo ducrng sure nd'i lidn gitfa dlu 
tia tifcn dao vdi noi tap trung, di£n tfch trfcn mat da't vi d dly cudng d6 trudng 
co tri sd Idn nha't va nhu v|y la dia di£m sdt danh tr6n mat da't da duoc dinh 
sin. Tfnh chit chon loc cua phong di£n da duac v|n dung trong vide bio v6 
chd'ng set danh thing cho cac c6ng trinh : c6t thu s£t cd d6 cao Idn va tri s6' 
dien trd ndi da't be se thu hut cac phong di6n set vl phfa minh, do d6 tao n6n 
khu vuc an toan xung quanh no. 
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C£n ndu them rang, nfcu d phia m&t di't di6n tich khic d£u dugc tap trung 
dl dang vi co didu kifcn thu$n lgi dt tao n£n khu vuc trucmg manh (vi du dinh 
c6t dien dudng day cao ip) thi c6 the d6ng thcfi xui't hi£n tia ti£n dao tit phi'a 
mat da't phat tridn ngugc chidu vdi tia tidn dao tir Idp may dien. 

Khi tia ti£n dao phat tridn tdi gin mat d£t thi trucmg trong khoang kh6ng 
gian giGa cac di£n cue se cd trj s6 rit Idn vi bat diu co qua trinh ion hoa 
manh list din den stf hinh thanh dong plasma vdri mat dd ion ldm hem nhidu so 
vdi cua tia tidn dao (hinh 9-1). Do cd dien din ban than rift cao ndn diu dong 
se cd didn thd mit d«ft, nhu viy loan bd hidu sd didn thd (giua diu tia tidn dao 
vdi mat da't) dugc tap trung vao khu vuc giGa no vdi diu tia tidn dao, trudng 
trong khu vuc nay ting cao va g£y ion hoa manh lidt... dong plasma dugc keo 
dai va di chuyen ngugc ldn phfa trdn. Giai doan nay goi la giai doan phdng 
di6n ngugc. Tdc dd phat tridn cua giai doan phong di£n ngugc thay ddi trong 
gidi han 1,5.10 9 -i- 1,5.10 1 ° (cm/giay) tdc la 0,05 -r 0,5 tdc dd cua anh sang. 
Trong giai doan nay di£n tich cua ldp may didn se theo dong plasma chuyen 
ve phia mat dit tao n£n dong "didn d nai set danh. 

Thdng thuerng phdng dien set gdm mdt loat phong di6n kd tidp nhau do su 
dich chuyen dien tich tG cac phin khac nhau cua dam may. Tidn dao cua 
nhGng lin phdng di£n sau di theo dong da bi ion hoa ban diu, vi viy chung 
phat trien li£n tuc va dugc goi la tia ti£n dao dang mui tdn. Theo kdt qua 
nghien cum set cho thiy sd lin phdng dien cd thd thay ddi tuf 2,3 den 20,30 
lan. Vi viy ta thudng nghe th£y mot loat tieng nd lien tuc, dd la do dd dai cua 
tia phdng dien ri't 1dm, do stf phan xa nhidu lin song &m thanh, tir cac dam m&y 
hay nhGng dia hinh nhit dinh tao cho chung ta cam giac sim rdn. 

Nude ta d vio viing khf hiu nhidt ddi nong dm rit thu&n lgi cho vide hinh 
thanh miy ddng va set. Xet trong mdt nam sd ngay ddng trdn mien Bac nude 
ta thuemg dao ddng khoang tir 70 ddn 110 ngay vi cd sd lin ddng tir 150 ddn 
300 lin. Nhu viy trung binh mdt ngay co thd xay ra tir 2 ddn 3 ccm ddng. 6 
mi£n Nam cung kha nhi£u ddng, hang nim trung binh quan sat dugc 40 -r 50 
ngay va co th£ den tren 100 ngay tuy theo tGng nai. Khu vuc nhi£u ddng nhit 
la ddng bing Nam bd, sd ngay ddng hang nam len tdi 120 -r 140 ngay (a 
Thanh phd Hd Chi Minh : 180 ngiy, Hi tien :129 ngiy). NhGng gia tri nay 
ch^ng nhGng cao trdi han cac khu vuc khac of midn Nam, ma cung 1cm hem ro 
ret so vdi cic viing trdn mien Bic ; d Bic Bd chi vao khoang tren dudi 100 
ngay. Vi thd bao ve chong set la mdt vin da dang quan tim va phai dugc giai 
quy6t mdt each thfch dang ddi vdi cac edng trinh cung nhu trong cuoc song 
hang ngay vi h^u qua cua set rdt ldn : g£y thiet hai ve kinh te va nguy hiem \i 
tmh mang con ngudi. 
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9.1.2. Tham so' cua phong dien set 

Tham s6 chu yeu cua phong di6n sdt \k dong di6n set. Dong di£n set ghi 
dugc tr6n cac may hidn song circ nhanh co nhu hinh 9-2, do la dang s6ng 
xung kich - ch6 tang nhanh cua d6ng di6n ling vdi giai doan phdng didn 
ngiroc, con qua trinh giam d£n ve sau la qua trinh chuy£n s6 di£n tich du tit 
Idp m^y xudng da't. 



1- Dong difcn s6l ghi tr6n m3y hifin song; 

2- Dong di£n set tmh loan 


Khi tmh toan bao v6 chdng sdt, th6ng sd chinh c£n chu y nhi£u nh£t 
khdng phai la di6n dp sdt ma la dong di6n set. Tri sd dong di6n set co thi xac 
dinh dugc bang each do true tidp. 6 Li£n X6 cu cung nhu mOt sd nude tr6n thd 
gidi qua nhi6u ldn quan sat do dac ddng ditn set ngudi ta da rut ra duoc xac 
su£t ldn nhdt urng vdi dong di£n set co tri sd khoang 50 kA, dong di6n set co 
tri s6 tir 50 + 100 kA co thi xay ra nhung it, con sdt cd ddng di£n tif 100 kA 
tro 16n r&'t hidm khi xay ra ; tri sd nay chi dung d6 tfnh toan khi thidt kd bao v6 
chdng set cho cac c6ng trinh co ytu c£u dac bidt v6 nguy co g&y ra chdy n6. 

Dong didn set dugc dac trung bdi hai tham s6 quan trong do la bidn d6 
dong difn set I s (I max ) va tdc d6 ddu song a : 
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Ngoai ra chiing ta cAn phai chu y tdi thdi gian dAu song t^ s vA thori gian 
song x s . Thofi gian dAu song x ds - la then gian d£ cho dong difen set dat dfe'n tri 
s6 cue dai (max), con x s - la th&i gian d£ dong difen sfet phat tri£n cho tdi khi 

gia tri cue dai giam di m6t nUa, 

D6 ddc cUc dai cua dAu song dong difen set thuemg kh6ng vuqt qua 50 kA/ps. 
Bifen d6 dong difen set 16n thi dq d6'c dAu song cung 1cm. Vi vAy veri dong difen 
set tmh loan 100 kA va l dm horn thudng lA'y d6 d6 c dAu song trung binh la 30 
kA/ps, con khi dong difen sfet tinh toan nho hon 100 kA thi dd dtfc dAu song 
lA'y khoang 10 kA/ps. 

Qua difen ap khi quyfen gAy nfen la do set danh true tifep vao cac thifet bi, 
cac c6ng trinh dat ngoai trcfi (vf du nhu thifet bi phAn phfei cua tram difen ngoai 
trori, duong day tai difen, cac c6ng trinh xAy dung v.v...) cung nhu khi sfet danh 
gAn cac c6ng trinh. Qua difen ap do set danh true tifep la nguy hiern nhA't. 

Dae diem cua qua dien ap khi quyen la tmh chat ngAn han cua no. Phong 
difen cua set chi kfeo dai trong vai chuc micr6 giAy va difen ap ting cao co dac 
tmh xung. 

Cac thiet bi difen lam vide a difen ap dinh mure nAo do co mtic each difen 
nhA't dinh ; nfeu dung mire each difen cao se lam tang gia thAnh thifet bi, con nfeu 
ha thA'p mile each difen se khdng dam bao yeu cAu kl thuAt va co thfe din tdi su 
cfe trAm trong. Do vAy, mure each dien phai duqc xac dinh theo dac tinh va tri 
s6 qua dien ap co thfe co va cac tham s6 cua thifet bi dung dfe hail chfe qua difen 
ap. Kha nang cua each difen chju duqc qua difen ap khi quyfen duqc xAc dinh 
boi difen Ap thi nghifem xung ki'ch. 

Cac thiet bi difen duqc bao vfe chfeng qua difen ap khi quyfen bang hfe thfeng 
c&t va dAy chd'ng set, gifi cho dfei tuqng cAn duqc bao vfe kh6ng bi set danh 
true tifep, con cac thifet bi ch6'ng set khac co tAc dung ha thA'p qua difen ap phat 
sinh trong thifet bi dfe'n tri sd thA'p hon difen ap thi nghifem. 

9.1.3. Cac hau qua cua ph6ng dien set 

D6'i vdi ngudi va cAc sue vAt, set nguy hifem la do ngu6n difen ap cao va 
dong difen set 1dm. Nhu chung ta da biet, chi cAn m6t dong difen rA't nho khoang 
vai chuc miliampe di qua ngudi cung c6 thfe gAy nfen chfet ngudi. Vi thfe rA't dfe 
hifeu tai sao khi bi set danh true tifep ngudi thudng chfet ngay. 

Nhifeu khi set kh6ng phong difen true tifep cung gAy nguy hi^m, boi vi khi 
dong difen set di qua vAt n6'i dA't gAy nfen su chenh lfech thfe' kha ldn tai nhung 
vung dA't gAn nhau, hay noi m6t each khac IA co m6t gradien difen the 16n. Nfe'u 
ngu6i hay gia sue dufng gAn noi bi set danh co th^ co dien Ap bude 16n gAy 
nguy hiem tefi co th^ ngufri va gia sue. 
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Dong dien set co nhidt do ra't 1dm, khi phdng vao cac v(tt dl chay nhir 
tranh, tre, gd nura v.v... no co th£ g£y ndn dam chay lorn. Didu nay c^n phai dac 
bidt chu y doi vdi vide bao ve cac kho nhidn lidu v& cac vat lidu dd n6. 

Khi set danh vao nha va c6ng trinh, do tac ddng cua dong didn set di qua, 
nha va cong trinh se bi hir hong vd dd bdn co hoc. Cac c6ng trinh lam bang gd, 
khi set danh se bi hir hong hoan toan ; cac c6ng trinh lam bang gach da, khi bi 
set danh se bi thidt hai dang k£ ; con ddi vdi c6ng trinh lam bang betong hoac 
betdng cot thep khi bi set danh sir hu hong v6 mat co hoc co bi gidi han hon so 
vdi cac loai edng trinh trdn. 

Nhftng dudng day tai dien tren kh6ng khi bi sdt ddnb song qua didn ap se 
truydn vao tram co the pha huy cac thidt bi trong tram ndu kh6ng co bidn phap 
bao vd an toan. 

C£n chu y la didn dp set co thd cam trng trdn cac vat din (cam ling tlnh 
didn, cam ting didn tir) khi co phong didn set 6 gdn. Didn ap nay co thd ldn tdi 
hang chuc kilovon do do r£t nguy hiem... 

Nhu vay set co the gay nguy hidm true tidp va gian tidp, chung ta edn phai 
nghidn ctiu each bao ve true tidp va gian tidp dd'i vdi set. 


9 . 2 . bAo v$ ch6ng set danh tritc ti£p 

Hidn nay de bao vd chdng set danh true tidp cho edng trinh thudng dung 
cac he thdng thu set - cot thu set, day thu set - gdm bo phan thu set (kirn, 
day), bd phan ndi da't va cac day d&n lidn hd hai bd phan trdn vdi nhau (day * 
noi da't). 

Nhu da trinh bay a trdn, tac dung bao ve cua hd thong thu set la d chd tap 
trung didn tfch a dinh bd phan thu set, tao ndn trudng ldn nh£t gitia no va ddu 
tia tien dao... do do thu hut ede phdng didn set va hinh thanh khu vuc an toan 
d ben dudi va xung quanh he tho'ng thu set. 

Bd phan ndi dat cua hd thong thu sdt edn c<5 didn trd ndi dat be vide tap 
trung dien rich cam ting phi'a mat da't dugc dd dang va khi co dong didn set di 
qua didn ap trdn cac bd ph|n cua hd thdng thu set se khdng du d£ gay ndn 
phdng didn ngugc tir no tdi cac edng trinh dat gdn. 

Gdn day trong kl thuat thu set ngudi ta da ap dung cac d^u thu bang ddng 
vi phdng xa cd pham vi thu set ldn hon kim thu sel thdng thudng. 

Tren co sd nghien ciru cac md hinh ngudi ta co th^ xac dinh vung bao vd 
cua cdt thu ldi. Khoang khdng gian g^n cdt thu ldi ma vat dugc bao ve dat 
trong do rat it kha nang bi set ddnh, goi la vung hay pham vi bao V6 cua cdt 
thu ldi. 


13GTAT0|£n A 


97 
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u day : h — do cao cot thu set 

r x - ban kmh cua pham vi bao ve o mure cao h x . 
h x — do cao cua vat cin duoc bao ve. 

(h - h x ) - do cao hieu dung cua cot thu set. 

De thuin ti£n trong tinh toan thiet ke thuong dung pham vi bao ve dang 
don gian hoa (hinh 9-3a). Duong sinh cua hinh chop co dang durdng gay khuc, 
mot trong cac doan cua no (ab) la phdn duefng thing noi dinh c6t thu set tefi 
didm tren mat dat each chin cot 0,75 h, con cot kia (be) la phdn duong thang 
noi giira diem cao 0,8 h tren thin c6t tdi dj^m each xa chin cot 1,5 h. TCr hinh 
, 2 

ve co the thay, diem b co do cao — h. Ban kmh bao v6 6 cac mute cao khac 
nhau duoc tfnh toan theo cac cong thurc sau diy : 

- Khi h < ^ h thl : r = 1,5 h ( 1 - [ ; 

x 3 x l 0,8h ) 

- Khi h x > ^ h thi : r x = 0,75 h 



Cac cong thtic tren chi dung trong trudng hop cot thu set cao tcri 30m. 
Hieu qua cua c6t thu loi cao hon 30m se bi giam do do cao djnh huorng cua set 
giu hing so. Co the dung cac cong thifc tren d£ tfnh toan pham vi bao ve 

nhurng phai nhin them vdi he so hieu chinh P - ^ va tren hinh ve dung cac 

Vh 


hoanh do 0,75 hp va 1,5 hp. 


9.2.2. Pham vi bao ve cua hai va nhieu cot thu set 

Pham vi bao ve cua hai cot thu set co kicli thude Jdn hon nhidu so vdi tong 
so pham vi bao ve cua hai cot don. Khu vuc co xac suit 100% phong dien vao 
cot thu set co ban kmh R = 3,5 h. Nhu viy khi hai c6t thu set dat each nhau 
khoang each a = 2R = 7h thi bit ki diem nao tren mat dat trong khoang giura 
hai cdt se khdng bi set danh, tu do suy ra n£u hai cot thu set dit each nhau 
khoang each a < 7h thi se bao ve diroc do cao h D xac dinh bdi : 

h - h 0 = * 

0 7 


hoac : 
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hai mat cat nay ta co th6 ve duac mat phang cua pham vi bao ve & cac mure cao 
khac nhau. 

Moi cdng trinh c&n bao v6 an toan bang hai cdt thu set phai duac nam gon 

trong pham vi bao nay, nghla la co dd cao cdng trinh h x < h D = h - — va 

mat bang cdng trinh diroc gidi han trong mat bang cua pham vi bao vS a mure 
cao h x . 

Khi dd cao cdt thu set vuat qua 30m thi cung co cac hidu chinh tuong tu 
nhu trdn dd cao h 0 se tmh theo : 



Cach ve pham vi bao vd cua hai cdt thu set co chi£u cao khac nhau duac 
trinh bay tren hinh 9-4b. Trudc tien ve pham vi bao vd cua c§t cao hj, sau do 
qua dinh cdt th£p h 2 ve direjng thang ngang gap dudng sinh cua pham vi bao 
vd cdt cao a 1 didm, diem nay duac xem la dinh cua cdt thu set gia tuong, no 
se cung vdi cdt th£p hinh thanh ddi cdt co dd cao bang nhau h 2 v6i khoang 
each a’. 

Khi cdng trinh cSn duoc bao vd chilm khu vuc rdng Idn, ndu chi dung vai 
cdt thi cdt phai r£t cao g£y nhi£u kho khan khi thi cdng, lap rap. Trong cac 
truemg hap nay se dung nhieu cdt phdi hop bao vd (hinh 9-5). Phdn ngoai 
cua pham vi bao vd duac xac dinh nhu cua tirng ddi cdt (ydu c£u khoang each 
a < 7h). Khdng c£n ve pham vi bao vd bdn trong da giac hinh thanh bdi cac cdt 
thu set ma chi ki^m tra dieu kien bao vd an toan. Vat c6 dd cao h x nam trong 
da giac se duac bao vd ndu thoa man didu kidn : 

D < 8 (h - h x ) = 8 h a . 

trong dd : D - dudng kmh vong tron ngoai tiep cua da giac hinh thanh boi cac 
cdt thu set. 

h a = h - h x - dd cao hidu dung cua cdt thu set, la ph£n cdt vuat cao 
han so vdi mure cao h x . 

Khi cac cdt thu set bd' tri b£t ki, edn phai kiem tra didu kidn bao vd an 
toan cho tirng cap ba cdt dat gdn nhau. 

Ndu dd cao vuat qua 30 m, didu kien b&o ve ct tren duac hidu chinh theo : 

D < 8 (h - h x ). P = 8 h a P. 


10! 







b) 


Hinh 9-5. Pham vi bao v£ cii« nhi£u c6l thu sel : 
a) ba cbt ; b) b&'ncOt. 
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9.2.3. Pham vi cua day thu set (day chong set) 

Goc bao vd va pham vi bao v£ cua day thu set nhu o hinh 9-6. Mat cat 
thdng dung theo phuang vu6ng goc voi day thu set cua pham vi bao ve duoc 
xac djnh tuong tu nhu cua c6t thu set co cac hoanh do 0,6 h va 1,2 h. 



Hinh 9-6. G6c bao v6 va pham vi bao \t cua day chd'ng set. 

Chi£u rdng cua pham vi bao \t 6 mure cao h x cung duoc tinh theo cac 
cong thirc tuong tu : 

- Khi h x > y h thi : b x = 0,6 h ^ 1 - j ; 

" Kh ' h * " 3 h th ‘ : bx= 1,2 h ( 1_ 08h/ 

Do nua chi£u r6ng cua khu vuc co xac sua't 100% phong didn vao day thu set 
P = 2 h n£n khi dung hai day dat each nhau s = 4 h thi moi did’m nam trdn mat 
da't nam giua hai day nay se duoc bao v6 an toan va neu khoang each s < 4h 

thi co thi bao v£ cho cac di£m (giua hai day) co mile cao toi h G = h - —. 


103 





Phin b6n ngoii cua pham vi bao va diroc xac dinh nhu trircmg hop mdt 
day, con phin ban trong duoc gitfi han bed vong ciing ve qua ba di£m : hai 

di^m treo day thu set va di£m giira co d6 cao h G = h - (hinh 9-6c). 

Day thu set thircmg diroc dung de bao ve chtfng set cho duong day dien 

2 

cao ap. Vi d6 treo cao trung blnh cua day din thucmg Ion hon — do treo cao 

cua day thu set (ti la bang khoang 0,8) ndn co thi kh6ng cin de cap tdi 

pham vi bao ve ma bi£u thi bang goc bao ve a (hinh 9-6a) la goc giira dircmg 
thing dufng vdi dudng thing noi lien day thu set vcfi day din. 

Co th£ tinh toan diroc tri s6 gi6i han cua goc a la 31 (tg a = 0,6) va thuc 
te thucrng la'y khoang 20° 4- 25°. 

CAU HOI ON TAP 

1. Hien tuong phong difn set la gi ? Trinh bay tham s 6 cua dong dien phong 
di6n set. 

2. Cin bao ve chong set danh true tifcp nhu the nao ? 

3. Hay ti'nh pham vi bao v€ chO'ng set cho cac cong trinh ? 
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C HUONG 10 

NHtfNG VAN DE VE ANH HEfCJNG 
CUA TRUONG DIEN TIT TAN SO CAO, 
TAN SO CONG NGHIEP 
VA DE PHONG TINH DIEN 


10.1. TRUDnG DI$N Ttt 6 TAN SO CAO 

Trong cac llnh vuc kinh t£, qu6'c phong va sinh hoat, cic may phat song 
dugc sir dung ngay gang nhidu. 

6 nhi£u nganh c6ng nghiep, nang lugng cua dong di£n tdn s 6 cao dugc 
dung di d6't nong kim loai nhu khi due, r£n, nhi£t luy£n, tan nd'i va con dung 
di sky, dan thi6u kkt cac chat phi kim loai. 

Vi£c sir dung dong di£n tkn s6 cao cho ph£p ti^n hknh qua trinh edng 
nghd nhanh chong han, dam bao chkt lugng gia edng cao han, d6ng th6i tao 
di6u ki£n di ting dung rdng rai cac thikt bi ca khi hod vk tu d6ng hoa. Sir thay 
thk cac 16 due, cac 16 sky d6t nong bang nhien lieu, bang cac 16 dung dong 
di£n tkn s6 cao da lam giam han d6 bui bkn cua khdng khi trong san xukt, rut 
ngkn thoi gian va giam cu6ng d6 btic xa cua eke ngu6n nhi£t dkn c6ng nhkn. 

Cac thikt bj nhiet luyfn bang didn cao tkn phat ra nang lugng di£n tif, cac 
nkng lugng nay bikn thanh c6ng co ich. Song khi do trong vung lam vide co 
m6t trudng di£n tir c6 thi gky tac hai ddi v6i co Xhi con nguoi. 

10.1.1 Sir hinh thanh trirdng dien tirtkn so cao trong mot so 
thiet b{ edng nghiep 

Ta da biet rang xung quanh day dkn di£n xukt hikn ddng th6i di£n truong 
va tti tru6ng. Cac tru6ng nay se kh6ng co li£n h£ vtii nhau nku dong di£n 
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khdng thay ddi theo thdi gian (dong didn mdt chidu). Khi dong didn thay doi 
(dong didn xoay chidu) trudng tfir v& trudng didn co lidn hd vdi nhaa ndn khi 
nghidn ctfu chung c£n phai tien hanh dong thdi va coi chung nhu mdt trudng 
dien tu thdng nha't. 

Trudng dien tif tin so cao co kha nang toa lan ra khdng gian khdng c£n 
day d£n dien vdi van toe gzin bang van t<5c anh sang. 

Si s toa lan trudng didn tCf trong kh6ng gian mang theo nang luong cua no. 

Trong edng nghiep, ta tha'y urng dung cac trudng dien tit tin s 6 cao, 
khoang 3.I0 4 - 3.10^ Hz, budfc song tit 10.000 m dd'n 100m t£n s 6 sieu cao 
3.10 6 - 3.10* Hz, bude song tir 100 m dd'n 1 m ; tin s6 cue cao 3.10 8 — 3.10 11 

Hz, bude song tir 100 cm dd'n 0,1 cm. 

Cac 16 cao tin dung dd nung ndng cac vat lidu, ph6i va chi tid't khac nhau. 
Tir trudng tao thanh trong cac 16 nay chlnh \i nhd cac cudn day cam tfng, cac 
may bidn ap va cac thid't bi cam ling ddt nong. 

Khi dat mdt vat bang kim loai trong tir trudng thay ddi lidn tuc thi vat bi 
cam ting mdt sufc didn ddng vdi t£n sd cua trudng. Dudi tac dung cua sire didn 
ddng n^y, vat kim loai se phat sinh dong didn xoay, no lam ndng bang kim 
loai. Dong didn cam ting phat sinh chu yd'u trdn bd mat cua v$t bang kim loai. 
Khi tin sd cua dong didn c£ng cao thi Idp bi mat bi nung ndng ckng mong. Su 
ddt ndng cac ldp kim loai s&u hern phai nhd vsko qui trinh truy^n nhidt. 

Cac vat lidu each didn kh6ng th^ nung ndng bang phuemg phap nhy vi 
ddng dien phat sinh trong chung khdng du ldn di nung ndng chung. 

Di nung ndng cac vat phi kim loai, ngudi ta dat chung trong cac ta'm kim 
loai, nhd ddng didn cam irng, nhung ta'm kim loai nay ndng ldn r6i truydn 
nhidt cho chung. 

Mat khac dudi tac dung cua didn trudng, mdt s<5 ft cac didn tir tu do co 
trong vat phi kim loai tao ra mdt ddng didn nho, con sd ldn didn tir lidn kd't vdi 
nhau bang sue hut phin tu duoc sap xd'p lai theo hudng cua didn trudng, nghTa 
la bj phan cue. Luc hut phan tu chdng lai qua trinh phan cue nay. Cung gidng 
nhu hidn tuong ma sat cua hai vat ran trong chuydn ddng truot, trong trudng 
hop nay nang luong cua trudng didn td tieu hao di chdng lai luc hut phan tir se 
bid'n thanh nhidt nang rdi nung ndng vat each didn. 
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10.1.2. Tac dung cua dien tir den cd the con ngirdi 

Canh cac ngu6n cua cac trucmg cao t3n hinh th&nh mdt vung cam irng va 
vung burc xa. 

Trong vung cam ung, con ngirdi se a trong cac tCr trirdng v& truing dien 
thay doi theo chu kl, con trong vung burc xa thi trudng diOn t€r tac dung 16n con 
ngucri cung mOt luc vdi ta't ca cac thanh ph&n tur va diOn thay doi deu dan. 

Mure dd tac dung cua trucmg di6n tir l6n ca th£ con ngirai phu thuOc v&o do 
dai budc song, tfnh chat cbng vide cua ngu6n, cucmg do bde xa, thdi gian tac 
dung, khoang each tir ngudn d£n ca th£ va sir cim thu ri£ng cua tirng ngudi. 

Tin s 6 cang cao (nghia la budc song cang ngSn), n&ng luqng di£n tCr ma 
ca th£ hap thu cikng t3ng : 

Tin s 6 cao 20 % 

Tin s6 si£u cao 25 % 

T&n so cue cao 50%. 


Bang 10-1 


Budc song 

Do tham sau 

Loai milimet 

B 6 m$t Idp da 

Loai centimet 

Da v& c&c td churc dudi da 

Loai deximet 

Vao sau trong cac t<5 churc 

Loai m£t 

vao sau hem 15 cm 


Song tac hai cua s6ng dien tur kh6ng chi phu thuOc \io nang luqng burc xa 
bi hap thu, ma con phu thuOc v&o d6 th<£m s&u cua song burc xa vao ca th^. DO 
tham s^u cang cao thi sir hSp thu cang nhifiu. DO tha'm s&u cho trong bang 
10-1 va n^ng luqng h<fp thu n£u trOn cd thi lam rd cac dac tfnh sau day cua 
song dien tir : song dOximet gSy bid'n d6i ldn nh&'t dd'i vdi ca th£ so vdi song 
centimet va song m£t. Song milimet gay tac dung b6nh If ra't ft so vdi song 
centimet va song deximet. 

Muc dO ha'p thu nang luqng diOn tir va sir toa nhi£t trong cac bO ph&n phu 
thuOc vao tin s0' cua nguOn burc xa. Song vi cac ca quan bOn trong co do 
truyen dan khac nhau n£n tac dung nhidt c6 th^ c6 tfnh lua chon va xuflft hidn 
d mOt sO' ca quan nh£t dinh nao do manh me han. 
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Nang lircmg dien tir dirqc hap thu gay ra pha huy su dinh hiring khOng 
gian cua dich thi phan ti l luong cue chura trong co thi. Nang luong do duac 
bidn thanh nhiet va nung nong cac to churc. Cudng d6 nung n6ng phu thuOc 
vao cudng dO burc xa va tdc dO tan nhiet cua bO phan c a thi hip thu. O cac bO 
phan duac c£p ft miu (nhu nhan mAt, dng din tinh..) va d cac ca quan nude 
bao hoa-cao (nhu gan, tuydn tuy, la lach, thin...) di bi nung n6ng. Tac dung 
cua song dien tir l£n cic ca quan nay thudng lam tang qua trinh viem man 
tinh, g^y dau ddn cho ca thi. Anh hudng cua qua trinh nung nong ca thi gay 
ra nhurng vdt loet ben trong, lam lan truyin chung, chay miu. Dae biat nguy 
hiim 1A su bong nhiet d cac td churc nAm sau ben trong, gay ra do su thim siu 
cua cac tia hire xa. 

Khi chiu tac dung cua trudng dien tir co cac tin sd khac nhau va cudng dd 
ldn hem cudng d6 gidi han cho phep mOt each co h£ thdng vA keo dAi se din 
tdi su thay ddi mOt sd churc nang ca thi, trude hit la he thdng thin kinh trung 
uang, ma chu ydu la lam rd'i he thin kinh thuc vat va rdi loan he thdng tim 
mach. Su thay ddi do co thi lam nhurc diu, de m6t moi, kho ngu hoAc bu6n 
ngu nhiiu, suy ydu toan than, sinh ra nong nAy va hang loat tridu chting khac. 
Ngoai ra co the lam chim mach, giam ip luc mau,dau tim, kho thd, lam bid'n 
ddi gan va la lach. 

Nhffng triOu chirng tren cd thi xuit hi6n ngay sau khi vai thang lam vide. 
Song v6 tuydn edn cd thi gay rdi loan chu ki kinh nguy£t cua phu nir. Noi 
chung phu nG chiu tac hai cua song dien tir manh han nam gidi 

Di danh gia luong burc xa dien tir tin s6' cao va sieu cao, ngudi ta dung 
cudng d6 tic dung cua trudng ma cudng do nAy biiu thi bang tri sd di6n ap 
cua no. Tri sd dien trudng gidi han cho phep Gng vdi vdi cic tin sd nAy quy 
dinh li 5 V/m d chO lam vide, con ddi vdi 16 due cim Gng vA cac thidt bi cam 
urng nung nong, vi cd khd khan vi kT thuat, khOng thi bao che kfn duac n£n 
tarn thdi cho phep dien trudng ddn 10 V/m. 

Di danh gii luong burc xa cua trudng di6n tir tin sd cue cao, ngudi ta dimg 
cudng d6 burc xa, ma cudng d6 nay duqc biiu thi bang tri sd mit dO cua dong 
c6ng suit trung binh trong khoang khOng gian d noi do. 

Mat dO dong cOng suit duac xic dinh bAng sd nang luong truyin qua dien 

2 ’ 

tich 1 cm vuOng goc vdi phuong truy6n sdng trong 1 giiy. Don vi tinh toan la 
fiW/cm“, mW/cm 2 , W/cm". 
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Tri s 6 cucmg d6 burc xa gidi han cho phep cua trudng didn tu tin s 6 cue 
cao tai ch6 lam viec duac xac dinh nhu sau : khi chiu tic dung ca ngiy lim 
vide thl cudng dd bufc xa kh6ng lorn hern 10 pW/cm~ ; khi chiu tac dung khdng 
qua 2 gid trong 1 ngay thl khdng 1cm hem lOOpW/cm , khi chiu tac dung 
khdng qui 15 -20 phut trong 1 ngiy thl kh6ng 1dm hem lmW/cm 2 vi khi do 
nhit thiet phai deo kinh bao vd mit. 

10.1.3. C3c bien phap an toan 

Cac may phat tin sd cao, sidu cao, cue cao, tuy didu kidn cua qua trinh 
c6ng nghd, co thd dat trong gian nhi san xuit chung nhung cin che phu kin 
ludng c6ng nghd cua no ; t6t nhit la dat chung trong cic phdng ridng bidt. 

Du dat may a diu cung phai nhit thidt chip hanh nghidm chinh “ ndi quy 
khi lim vide vdi cac miy phat song centimet”. 

Khi lam viec, cac mach didn cua miy nhidt luydn cao tin xuit hidn didn 
ap tori hang chuc kil6v6n. Boi viy cac thidt bi tin s 6 cao, sidu cao vi cue cao 
la nhung thiet bi didn ap cao cin ip dung diy du cic quy pham an loan didn 
da duac Nha nude ban hinh (TCVN 3718 - 82). Cin luu y cic vin dd sau : 

a) Khi dat cac thiet bi nay trdn diy truydn trong ciing mdt gian nha san 
xuit chung thl khoang each giua chung va cac trang bi khac kh6ng duac nho 
hon 2 m. 

b) Khi dat cad thidt bi nay trong phong ridng bidt thl m6i mdt thiet bi 

2 

edng suit nho han 30 kW cin co didn rich kh6ng nho hon 25 m , edng suit 
lem han 30 kW thl khdng nhd han 40 m~. Trong phdng dat thidt bi, kh6ng ndn 
de nhung vat bang kim loai khdng cin thidt. Scr dl co quy dinh nhu viy li vl 
kim loai phan xa song v6 tuydn didn (song didn tir) rit tdt vi chinh chung lai 
co thd tror thinh ngudn dao d6ng didn tir thti hai. 

Kich thude chd lam vide cua cac edng nhin san xuit hoic nhin vidn phuc 
vu cac thidt bi cao tin duac xic dinh theo cac didu kidn cua qua trinh edng 
nghd va kich thude san phim. Tuy viy chidu rdng chd lim vide bdn canh cac 
bang dieu khidn khdng duac hep han 1,2 m va kh6ng hep han 0,8 m 6 canh 
cac thidt bi ddt n6ng (nhu 16 due, 16 nung cam urng, cac tu didn lam vide...). 

c) Cac phong co thidt bi cao tin, cin phai th6ng gid nhin tao. 

d) Trong trudng hap, khi co mdt thidt bi gia edng nio do toa ra nhidu bui 
bin thl cin co hut gio cue bd. Chup hut dit trdn cac 16 due cam ring c6 dd cao 
0,8m. Vin tdc hut kh6ng khi a midng chup kh6ng duac nho han 1,5 m/s. O 
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cac 16 nung cam ting ngu6i ta thir6ng dat cac b6 phan hut kh6ng khi b btin 
canh vcri td'c d6 hut khoang 2-4m/s. Vat litiu lam chup hut vi cdc 6ng n6i v6i 
ch’lng thuang dung vat litiu phi kim loai, co tinh chiu nhitit cao nhu ximang, 
amiang, tectolit... Kh6ng cho phep dung kim loai Um cac b6 phin hut khi dat 
gin cac 16 cam ting v] kim loai se bi d6't nong bai cac dong ditin cam ting. 

e) Chitiu sang trtin cac thiti't bj cao tin cin dam bao d6 roi trtin phircmg 
thing dting tai cac bang ditiu khi^n kh6ng nho hem 50 lux, trtin cac ch6 lam 
vitic gin thiet bi nung kh6ng nho hem 30 lux. 

f) Bang dieu khi^n co th£ dat tren tim chin bao vti hoac lip ngoai phong 
dat mdy phat, huong vti phia ngir6i thg lam vitic. Noi ma cic b6 phan dieu 
khitin tren tho ra ngoai vo bao vti cQng cin trang bi sao cho chung kh6ng bi 
nhitim tor cua tti tnrting. 

g) Tren bang ditiu khien cua m6i thitit bi cao tin cin co den tin hitiu. 

h) Toan b6 thitit bi cin dugc bao che kin da’ tranh truong ditin tti toa lan ra 
phong lam vitic. 

Vo bao che cin phai chti tao bang cic tim kim loai co d6 din ditin cao vi 
chitiu day kh6ng mong hon 0,5 mm. 

Tren vo bao che co nhting 16 nho dti lip cting tic, nut bim, tay quay...Tai 
nhting ch6 do cin boc nhting ludi sit mit day (mit kh6ng 16n hon 4 x 4mm). 

i) De dam bao an toin vti ditin va tranh bi ditin giat khi titip xuc v6i cac bo 
phin bang kim loai cua thiet bi, khi xay ra sir c 6, tit ca cic b6 phan do phai 
n6'i dit. 

Cac day n6i dit a gin khu vuc phat song thi kh6ng ntin lim thinh vong 
kin, vi vong kin nhtr thi co thti bi ddt nong boi dong ditin cam ting va se din 
den lam tang dien tr6 cua day titip dit. 

k) Cac thiet bi cao tin cin phai co cac c6ng nhan chuytin m6n phuc vu. 


10.2. ANH HLT6NG CUA TRl/ClNG DI$N T tT TAN s6 
c6ng NGHI$P 

Cac ktit qua nghitin ctiu d6'i vdi dudng diy cao ap va sitiu cao thi cho thiy 
trir6ng ditin tti cua cac du6ng diy nay anh hiring den co thti con ngirdi. 

Con ngiroi nim trong trudng ditin tti, co the dugc coi la vit din ditin, dong 
vai tro nhu mot ditin dung. Dong ditin qua ngtfoi phu thu6c vao ditin truting vi 
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gia tri dien dung tuang duang. Mdt s 6 nude da ban hanh tieu chu£n quy dinh 
gidi han cho phep v4 cudng d6 dien trudng lam viec lftu dai. Tieu chu£n cua 
Dire 1& 10 kV/m va cua mdt s 6 nude khac la 5kV/m. 

Ket qua nghien ctfu cua mdt s 6 nude cho th£y : con ngudi lam viec trong 
trudng dien tir tin s 6 edng nghiep co th£ bi anh hudng de'n he th£n kinh, tu£n 
hoan, h6 ha'p v.v... va mure dd bi anh hudng phu thude va cudng dd dien trudng 
va thdi gian chiu tac ddng. 

Tieu chu^n cua mdt s6 nude Ddng Au quy dinh mure cho phep cua cudng 
dd dien trudng phu thude vao thdi gian lam viec trong mdt ng&y 1& : 


Bang 10-2 


Cudng do dien trudng 
IkV/ml 

5 

10 

15 

— 

20 

25 

Thdi gian lam viec cho ph£p 
trong ngay 

8 gid 

3 gid 

1,5 gid I 

1 

10 phut 

5 phut 


Theo quy dinh d£ thie't k€ dudng day 500 kV cua ta thl khoang each t€r 
day din de'n mat da't d khu vuc ddng dan la 14 m, turc la cudng dd dien trudng 
khi ngudi dufng trdn mat da't la nho hem 5 kV/m. C£n luu y : 

a) O cac khu vuc ft dan cu, cdt co th^ tha'p hem, khoang each cdt co th£ xa 
hem nen day din bi vdng han, do do dudng day co t\\6 th£p han tri s 6 n6u trdn, 
cudng do dien trudng co th i cao hon gia tri 5 kV/m ndn y6u c£u phai han che' 
ngudi qua lai hay viec dudi dudng day. 

Dd'i vdi cac tram dien co dien ap sieu cao, d vi tri edng nhan di den 
kiem tra sua chua, thao tac v.v... co th£ cudng dd dien trudng se cao vk dat 
den 10 h- 18 kV/m ; do do phai han ch£ thdi gian l^m viec hoac co bien phap 
giam cudng dd dien trudng xudng dudi mire quy dinh. 

b) Dudng day thdng tin, tin hieu, dudng day trung th£, ha the' cac loai day 
cap va ket c£u kim loai d gdn dudng day sieu cao the' 500 kV se xua't hien sire 
dien ddng cam dng. Trong trudng hop sir cd ngan mach, sdc dien ddng cam 
dng cd th£ dat de'n 1 kV va se gay nguy hiem cho ngudi va thie't bi. Do do c£n 
chuyen cac thie't bi thdng tin, dudng day trung vk ha ap ra xa dudng day vi 
tram sieu cao the' 500 kV va dat che chan hoac thie't bi bao ve. 
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c) Anh hucmg nhifeu cua trucmg difen tir vk h6 quang. 

Ph6ng difen qua ckc khe hcf, ph6ng difen h6 quang, phong difen do tlnb 
difen, cam ung difen tfir lk ckc nguyfen nhkn gky nhifeu cho cac thife't bi vd tuyfe'n 
vifen thfeng, difeu khi£n, do lucmg v.v... gkn dky. Do vky ckn chuyfen cac thife't bi 
th6ng tin, ducrng day th6ng tin va cac thife't bi do lufemg ra xa during day va 
tram 500 KV, dung che chan bang ludi kim loai hay I6ng Faraday. 

? T 

d) Anh hudng nguy hifem do lan tran difen thfe ndi da't. 

Khi co sir c<5 ngkn mach trfen ducrng day ho&c cac thife't bi trong tram se 
xuat hifen difen ap bu6c va difen ap tife'p xuc nguy hi£m d6'i vdi ngudi ; vi vky 
ckn phai n6'i da't vo thife't bi vk ckc phkn ke't c£u kim loai trong tram de giam 
difen kp tife'p xuc va difen ap bucfc. 


10.3. D£: PHONG TlNH DI$N 

TTnh difen phat sinh do sir ma sat gitfa cac vat ckch difen vdi nhau hokc 
gitfa vat each difen va vat dkn difen, do sir va dap cua ckc chat long ckch difen 
khi chuyfen rdt, hokc va dap cua chat long each difen vori kim loai. 

TTnh difen con tao ra b trfen cac hat nho rkn ckch difen trong qua trinh 
nghifen. Su xudt hifen difen ti'ch tTnh difen la kfe't qua cua nhtfng qua trinh phurc 
tap co lifen quan den sir ph&n b 6 lai cac difen tu va ion khi tife'p xuc giua hai vat 
khac da'u nhau. 

Theo gia thife't “ nhifem difen tife'p xuc cua vkt cha't “ do sir kh6ng can bkng 
cua luc nguyfen tor vk phkn tir trfen bfe mat tife'p xuc se tao ra m6t Idp difen kep 
trai da'u nhau. 

Nhirng bfe mat nay co cac difen tich tTnh difen trai da'u, ta coi chung nhu la 
tu difen co difen tich : 

Q = C.U 

U - the' hieu b trfen cac mat tu difen, V ; 

C - difen dung F. 

Kha nkng nhifem difen den hieu difen thfe' cao phu thufec vao tinh dkn difen 
cua vkt chk't, vao thknh phan cac chkt chufa a trong no vk cac nguyfen nhan khac. 

Su phong tia lira difen lk difeu nguy hiem vi co the 1km bd'c chay m6i 
trudng chay khi nkng lucmg toa ra do tia lua difen 1dm hon tri so tdi thieu cua 
nang luang bde chky cua mOi truong do. 
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Nang luong ph6ng tia lira dien xac dinh theo c6ng thurc : 

E = 0,5 C. U"[j] 

C - dian dung, F 

U - dian ap giura cac ti'm, V 

Trong dieu kian san xui't dian tich tinh dian phat sinh vi tich Iuy khi 
v^n chuyen cac chat long kh6ng din dian o trong thung chiia kh6ng diroc ti£p 
da't va a trong cac ducrng 6'ng lam vi£c each li vdri da't ; khi chit khi, trong do 
co chtfa bui hoic chit long cr dang suong mi, bi nen hoic d6't nong xi ra 
khoi 6'ng hay binh chura ; khi yin chuydn hdn hop bui kh6ng khi bang dirftng 
6'ng (vin chuyan bang hoi...) khi dai truy^n ma sat vao true va cac qua trinh co 
ma sat. 

Trong cac truing hop tran, tha' hiau thuerng dat 20-50 kV ; con khi dai 
truy6n chay vdri vin t6'c 15 m/s thi thi hiau tori 80 kV. 

Viac tich dian ap ldm nhir viy ri't nguy hi£m, vi khi tha' hiau li 3 kV tia 
lira dian co the’ giy chiy phin ldm cac khi chay ; c6n khi tha' hiau la 5kV thi 
chay phin 1cm cac loai bui chay. 

Cin chu y tori kh6i hat cting vi long r£t nho (kh6i bui, khoi) khi bi nhilm 
dian. Khi cac hat bi va cham nhi£u lin vi khi chung bi ma sat vdri kh6ng khi' 
hoic be mat cac 6'ng din, hat nho se tich dian ; truong hop co phdng tia lira 
dien cac hat nho chay duoc co th£ bde chay va nd. 

Dian tich tinh dian con c6 th£ tich luy ngay tran co th 4 con ngircti na'u 
ngudi each li vdi d£t bing giay co dd kh6ng din dian va san each dian. Nhung 
dian tfch nay phit sinh ra khi ngucti su dung quin ao bang len, to vi soi nhin 
tao, khi di chuyan tran san kh6ng din dian vi khi thao tac vdri cac chit each 
dien. 

Da co nh&ng trirefng hop xay ra n6 trong cac phong c6 san diroc phu bing 
cao su, chit deo do sir phong tia lua dian til co tha con nguoi lan cac vit kim 
loai cua thia't bi da duoc tia'p da't. 

Tac dung sinh hoc cua tinh dien 16n nguoi phu thude vio nang lirqng 
phong dian kh6ng nguy hiem. V] tuy dian ap 1dm nhu v|y nhung cudng d6 
dong dian rit nho — vai micrco ampe. Tuy nhian do su so hai da co triremg 
hop nguoi ta nga tir tran cao xutfng vi na'u bi phong dian lan co thi anh huong 
xiu den sure khoe vi co th£ sinh ra m6t s6' b6nh, die biat ddi vdri ha thin kinh. 


15GTAT£)l£NA 


113 



Cac bien phap de phong tTnh dien la : 

1. Truyen dien tfch tinh dien di bing cich tie'p dit cho cac thiet bi san 
xuit, cac chura, cac 6'ng din ... 

2. Tang d6 im tuang d6'i cua kh6ng khi d trong cac phong co nguy hie’m 
tinh dien len 70 % hoic lam im cic vat va m6t s 6 bien phap khac, trong do co 
su ion hoa khbng khi di ning cao tinh din dien cua kh6ng khi. 

3. Trong b6 phin dai truyen chuy^n d6ng, t6't nhit phai tie'p dit cac phin 
kim loai, con diy truyen b6i lap din dien die biet (thi du gra- phit) len bi 
mat ngoai (trong iuc may nghi). 

4. Di truyen tinh dien tfch luy tren ngudi di thi thirc hien bang cac each 
sau : 

a) Lam san din dien hoac viing tie'p dit, ciu va dien tfch tiep dit ; tie'p dit 
qua dim tay md cua, tay vin ciu thang va tay quay cic thiet bi may moc. 

b) Phat cho c6ng nhin giay din dien (giay co de' bang da cao su din dien 
ho|c cao su c6 dong dinh kh6ng bi xoe lira khi va dap, ma sat). 

c) Cim mic ao quin co kha nang nhilm dien. 

Cac san khOng din dien nhir la : san atsphan, sin rai tham cao su, vai san 

6 tren cac c6ng trudng, khi sur dung bom vua de dua vua 16n cac ting 
theo dudng 6'ng cao su, co th£ tao ra tinh dien va tich luy dien ap d tr6n cao su 
kh6ng din dien... Ne'u chi tie'p dit tr6n miy bam thi kh6ng truyen dien tfch ttr 
6'ng di, cho nen cac 6'ng phai quin ldp diy trin vdi bude quin la 10 cm va gin 
m6t diu vao phun, diu kia vdi thin berm vua. Cu6'i cung cin luu y la d£ din 
tTnh dien cua b^ chura, dudng 6'ng, ciu n6i, may moc d£ trong kho, cac xitec 
(thung chura) tren tiu hoa va 6t6 cin phai tie'p dit chu dao. 


CAU h6i on tap 

1. Hay trinh biy anh hudng cua trudng dien tir cao tin de'n ca th^ con ngudi 
va cac bien phip an toan ? 

2. Hay trinh bay anh hudng cua trudng dien tfir tin s6 c6ng nghiep va tinh dien 
de'n ca thi con ngudi, neu cic bien phap an toan ? 
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CHlfONG 11 


NHtfNG PHUONG TIEN, DUNG CU 
CAN THIET CHO AN TOAN DIEN 
VA TO CHtrc VAN HANH AN TOAN 


11.1. BAO V$ KHOI NGUY HlfilVf KHI Tl£p XtiC BAT NG6 

v6i vAt dAn di£n 

De tranh bi tia'p xuc b&'t ngd vdi nhurng vat ddn dian, nh&ng phdn mang 
dian de trdn hay each dian co ih£ bi tia'p xuc, edn phai dirac chan kl hodc rao 
lai. Day la mdt y6u cdu quan trong cua an toan dian. 

Nhfrng vat ddn dien trong nha 6, nai c6ng c6ng... edn dirac che kin, con b 
nhung nai san xudt, nha may dian (nhtfng nai ndy chi c6 ngufri phuc vu tai ede 
thia't bi dian) thi co th£ che kin bang lir6i hodc bao va co 16. Rdo hay nap day 
edn phai co khoa hay dung cu ma da tranh mo nhidu kh6ng edn thia't. Cac v|t 
che ddy edn bao dam du d6 bdn ca hoc. Khi dian dp cao hon 1000V, d6 ddy 
cua mia'ng thep ddy khSng mong han 1 mm. Nhtfng vat ddn dian ddt b ch6 qua 
lai trong nhd, edn phai chdn neu thdp han ede d6 cao sau : 

lOkV tro xubng 2,5 m 

35kV tra xuOng 2,75 m 

1 lOkV tr6 xutfng 3,5 m 

Nhurng vdt dan dian ngoai trdi edn dtfqc chdn bao va v6i d6 cao sau : 


35kV 

3 m 

llOkV 

3,75 m 

154kV 

4,00 m 

220kV 

4,5 m 
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May bi£n ip, thi£t bi diSn khac, nd'u mep dudi stf each di£n co chi6u cao 
tha'p hem 2,5m so vdi nen cin dirge rao. Chilu cao hang rio phai kh6ng thip 
hern 1,7m. 

Khoang each that gitfa nhung vit mang difcn vdi vit chin cin dirge dam 
bao theo ti6u chuin (nhir bang sau diy) : 


thi£t BI PHAN ph6i di£n trong nha 

(khoang each tinh bang cm) 


■ 1 1 

Loai King r&o 

Di6n ap, kV 

3 

6 

10 

20 

35 

110 

Lu6i hay cira bang lirdri 

17,5 

20 

22,5 

28 

39 

J 

90 

Hang rao kin hay cira sAt 

10,5 

13 

15,5 

21 

32 

82 


thi£t bi bi£n ngoai tr6i 

(khoang edeh tinh bang cm) 


Loai hang rao 

t>ien ip, kV 

dudi 10 

35 

110 

154 

220 

500 

- vat chAn 

100 ! 

! 

100 

175 



450 

- Hang rao ludi 

25 

40 

100 

140 

200 

400 


11.2. CHON DlfiN AP VA TRANG BI AN TO AN CHO CAC 
THI^T BI DI$N VA THAP SANG 

Di6n ap cho phep, trang bi cua ede thid't bi di£n va thdp sang phii dugc 
tuy chon theo loai nha va tinh chit nguy hi^m cua di£u ki6n lam vide. 

11.2.1. Phan loai nha cira 

Theo anh huang phi hoai cua dong diSn khi bi mi't an toin, nha cua dugc 
phin loai nhu sau : 

a) C6 mure d6 nguy hiim cao. 

b) Dae bidt nguy hi£m. 
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c) Khdng co 0111*0 dd nguy hi^m cao. 

> Nha dime goi li co mu*c dd nguy hi^m cao nd'u c6 mdt trong nhung diiu 
kien sau : 

- Am udt (dd <£m tuang dd'i cao hem 75%). 

- Co bui din dien. 

- Nhiet dd cao (nhiet dd thudng xuydn cao hon 30°C). 

- Co thi ddng thcri cham vao ngudi nhtfng vat ndi dit vi vo thie't bi di£n. 

Nha ctfa duac goi la loai die biet nguy hi&n khi co mdt trong cac di£u 
kien sau : 

- Dae biet am udt (dd &m tuang dd'i gin 100%). 

- Nai cd tic dung hoi hoc. 

- Cung mdt luc co 2 di4u kien d mu*c dd cao (k£ tr£n). 

Nha eda khdng cd muc dd nguy hi^m cao li loai khdng thude 2 loai nha 
ki trdn. 

Ngoai ra ngudi ta con phin biet loai nha kh6 rao la loai nha cd dd 
tuang dd'i th&p han 60%. 

11.2.2. Chon dien ap 

Theo di4u kien an toin, di£n ap cho phep cua cac loai den di ddng va cac 
dung cu bang dien cd' dinh nhu sau : 

Di6n ap cho phep cua den cim tay di ddng : 

a) Cho loai nhi die biet nguy hi£m 12 V. 

b) Cho loai nhi cd mtic dd nguy hiim cao 36 V. 

c) Cho loai nha khdng co mtfc dd nguy hi£m cao 220 V. 

Dien ip cho phep cho cic dung cu di£n c 6 dinh : 

a) Cho nha cira dac bidt nguy hid’m, trong moi trudng hap khdng qua 36V. 

b) Cho loai nhi cira cd mtfc dd nguy hi£m cao khdng qua 36V vdi nhung 
dung cu dchd ng£u nhidn (binh thudng). 

Vdi nhtfng dung cu cd ki£m tra thudng xuydn, vdi trinh dd chuyen mdn 
kha, diing nhffng phuang tien tot, ludi dien duac trang bj bang 6 phfch cd tidp 
xuc nd'i dit, cd thi cho phip dung dien ap cao han 36V nhung khdng qui 
220V. 

c) Cho nhu*ng nhi ctra khdng cd mtfc dd nguy hi£m cao : dien ip khdng 
qua 380/220V. 


117 


11.3. PHUONG TI$N BAO V$ VA DUNG CU KI^M TRA DI$N 
CHO NGUCH KHI LAM VI$C 

Dfe bao vfe con ngircn khi lam vifec vcri cac thife't bi dien khoi bj tic dung 
ciia dong dien, h6 quang cin phai suf dung cdc phuong tifen bao vlfe c4n thi£t. 

Cac phuong tifen bao vfe chia thanh nhom : 

a) Phuong tifen cich difen, tranh difen ap (budc, tife'p xuc, lam vifec) : gfem 
sao each difen, kim each difen, dung cu co tay c&m each difen, gang tay cao su, 
gi£y cao su, ung cao su, dfem each difen cao su. 

b) Thife't bi thu difen di ddng, kim do d6ng difen. 

c) Bao vfe ntfi da't di chuy^n tam th6i, hang rao, bang bao hifeu. 

d) Phuong tifen bao vfe tranh tac dung cua h6 quang, manh kim loai bj 
nung nong, cac hu hong co hoc : ktnh bao vfe, gang tay bang vai bat, dung cu 
chfe'ng khi' doc. 

Phuong tifen bao vfe each difen chia lam hai loai : chinh vi phu. Phuong 
tifen bao vfe chinh co each dien dam bao kh6ng bi difen ap cua thiet bi choc 
thung, co th£ dung chung d£ s6 true tifep nh&ng phdn mang difen. 

Phuong tifen bao vfe phu : ban than chung khdng thfe’ bao vfe duoc ma chi la 
phuong tifen phu vao phuong tifen chinh. 

Cac thiet bi phan loai cu th£ nhu sau : 


Loai bao vc 

Dien ap cao hon 1000 V 

Difen ip tha'p hern 1000 V 

Chinh 

Sao, kim 

S&o, kim, gang tay each difen, dung cu 
cua the difen co can each difen (10 cm) 

Phu 

Gang tay each didn, ddm, bd, 
gily 6ng ngin vk diki 

Gitfy, dfem, bfe each difen 


Phuong tifen bao vfe chinh lam b£ng ch£t co dac tinh each difen bfen vung 
(bakelit, ebonit, ghfetin&cv.v...). 

Phuong tifen phu bang cao su each difen, bfe b&ng g6 kh6 quet son, dudi c6 
suf each difen. 

Phuong tifen bao vfe phai duoc gift gin theo quy tdc dinh s£n. Trong cic 
tram ph*n phtfi trong nha, d 16'i di vao phai co ch6 danh rieng de thife't bi bao 
vfe (moc treo dung cu, tii de c&'t gang tay ...). 
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Phuang tidn bao vd cdn dirac ki£m tra deu dan, thi nghidm theo chu ki vdi 
di6n ap tang cao : didn ap thi nghidm phai bang ba ldn didn ap day cho nhu’ng 
thiet bj co trung tinh each didn va bang ba l£n didn ap pha cho nhirng thid't bj 
co trung tinh n6'i daft, nhung kh6ng vuert qua 40kV. 

Phirong tidn bao vd phu, thi nghiem vdri dien ap kh6ng phu thu6c vao didn 
ap cua thiet bi. Thai gian thir : 5 phut cho cac loai kim, 1 phut cho nhu’ng bao 
ve bang cao su. 

11.3.1. Cau tao mot so phirong tien bao ve each dien 

a) Sao each didn 

Sao each dien dung true tiefp dd didu khien dao each li, dat ntfi daft di 
d6ng, thi nghiem cao ap. 

Sao each dien g6m 3 ph£n : phdn each dien, phdn lam vide, ph£n c£m tay. 
D6 dai cua sao phu thu6c vao dien ap (hinh 11-la). 



Hinh 11-1. Phirong tien bao ve va dung cu : 
a) sao each dien ; b) kim each dien ; c) gang tay dien m6i ; 
d) giay 6ng ; d) ung dien mdi ; e) ddm va tham cao su ; g) be c£ch dien ; 
h) nhu'ng dung cu sira chira c6 tay c£m each dien ; k) cai chi dien ap di ddng. 

Khi dung sao edn dirng trdn bd edeh didn, tay deo gang cao su, chan mang 
gidy cao su. Sao dung trong nha co thd’ dem dung ngoai trori khi treri kh6 rao, 
con dung ngugc lai cin dugc quy trinh cho phep. 
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Di£n thl dfnh mure 
cua thief bi (kV) 

Do diti cua phan 
edeh dien (m) 

Do dai tay cam (m) 

Dir6i IkV 

khdng c<5 liftu chu£n 

tuy theo sir Ii6n he 

Trdn IkV dircri lOkV 

1,0 

0,5 

Trfen lOkV dircri 35kV 

1,5 

0,7 

Trfin 35kV dircri 1 lOkV 

1,8 

0,9 

Tren 110 dtrdri 220k V 

3,0 

1,0 


b) Kim each di|n 

Kim each di£n dung di dat va lly cdu chi, dly cac nip each di£n blng cao 
su. Kim II phircmg tiln bao \6 chfnh dung vdi di6n dp dirdi 35kV. 

Kim each dien cung gom 3 phln : phln lam vide, phln each didn va phln 
elm tay (hinh 11-lb). 

Ki'ch thude t6'i thi^u cua kim. 


Dien the dinh mure 
cua thict bi (kV) 

Do dai cua phan each 
difcn (m) 

Do dai tay edm (m) 

10 

0,45 

0,15 

35 

0,75 

0,2 


c) Gang tay dien mGi, gily 6ng, d|m 16t (hinh 11-1 c, d, d) 

Dung veri thill bi digit,' cac dung cu nly dirofc san xult ri£ng vdi clu tao 
phu hap vdi quy trinh. Tuyet dli khdng dtfoc xem la phtfong tien bao ve 
nlu cac v|t tr£n kh6ng phai la loai san xult ri6ng dung cho thilt bi dien. 
Chu y ring cao su chiu dm, anh sang, dlu m5, nhilt d6 cao, axit... thi d6 bln 
ca hoc va tinh chit edeh dien bi giam. Dl bao v| cao su cln phai bo trong tu 
hoac thung. 

d) B| each di£n* co kich thirdc khoang 75 x 75 nhung khdng qud 
150 x 150 cm, lam blng g6 tlm ghep. Khoang each gitia cac tlm g6 khong 
qua 2,5 cm. Chilu cao b£ tir san g6 din nln nha khdng nho hem 10 cm. 

e) Nhftng dung cu sira chCa di£n co can edm bang chit each dien. D6 dai 
phln each diln khdng duqc diroi 10 cm va lam bdng chit kh6ng bi tdc dung 
cua m6 hdi, xSng, dlu hoa, axit va kh6ng bj stft me. 
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11.3.2. Thiet bt thurdien di dpng 

Thidt bi thir didn di ddng dung dd kilm tra c 6 didn ap hay khdng va 
dinh pha. Dung cu c6 b6ng den neon, den sang khi c6 ddng didn dung di qua. 
Kfch thudc thid't bi phu thudc vao didn ap, kfch thudc tdi thiiu nhu sau : 


Dien kp dinh mire cua 
thiet bi (kV) 

Do dai gik do 
(mm) 

Dd dki tay cam 
(mm) 

Dp dai chung 
(mm) 

10 

320 

110 

680 

10-=- 35 

510 

120 

1060 


Khi dung thid't bj thir didn chi dira vko thid't bi thur ddh mure ckn thi6't dd’ co 
th£ tha'y skng. Cham vao thid't bi chi ckn khi v&t duac thir kh6ng c6 didn ap. 

11.3.3. Thiet bl bao vf no) dat t^m thdi di dong 

Bao vd ndi dat tam thdi di ddng lk phuong tidn bao vd khi lam vide d 
nhffng ch6 da ngkt mach didn nhung dd co kha nkng dua didn kp nhkm vko 
hokc dd bi xuk't hidn didn ap bk't ngd trdn chung. 

Cku tao g6m nhttng day dkn dd ngkn mach pha, ckn ndi dkt vdi cac chdt 
dd ndi vko phan mang didn. Chdt phai chiu diroc luc didn ddng khi co dong 
ngkn mach. Cac day dkn lam bang ddng tid't didn khdng bd hem 25 mm . Chdt 
phai co chd dd thao day ngkn mach duac bang d6n. 

Ndi dat chi duac thuc hidn sau khi da kidm tra, khdng dong didn vko bd 
phan duoc ndi da't. Dku tidn ndi dku cudi cua cai ndi da't vko da't sau dd thir c6 
didn ap hay khdng r6i ndi day vko vat mang didn. Khi thao ndi da't ra thi lam 
nguoc lai. 

Di tranh cac ndi da't bo qudn, ckn phai kiim tra that ki. Cac ndi da't lam 
vide theo ca kip phki kiim tra khdng nhftng sd luong mk phki ki&n tra ca vi tri 
dat chung. 

d eke ndi dat cd dinh, di trknh nhkm Ikn ngudi ta c6n diing khoa lidn 
ddng didn tu (khi ndi dkt thang g6p) hokc co hoc (khi ndi da't dao ckch li 
thkng). 

Hidn nay 6 nhung tram phan phdi didn trong vk ngoki trdi 35 + 1 lOkV vk 
ngoai trdi 154kV vk 220kV ngudi ta diu dat dao ndi da't cd dinh d^ loai trir ndi 
dkt di ddng. Dung nguydn tkc, phi a dudng day vko tram ddu phki dat dao ndi 
dk't khdng phkn bidt didn ap nao. 
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11.3.4. Nhiimg cai chan tam thdi di dong, nap day b£ng cao su 

Cai chin tam thdi di ddng d^ bao vfe cho ngudi tho sifa chite khoi bi cham 
vao dien ap. Nhung vlt nay llm binh phong ngln clch, chi^u cao chdng 
1,8 m, mdt ngudi co thi mang di dfe dang. 

Khoang each tif ch6 din difen dfen cli chan phai bao dam quy djnh nhu sau : 


Difen Ip 

6kV 

35 cm 

dudi 

5kV 

60 cm 

dudi 

lOkV 

150 cm 

dudi 

20kV 

300 cm 


Vat lot each difen dlt che vat mang difen phai Urn blng vat mim, kh6ng 
chay (cao su, tectolit, bakelit...). Co thi dung chiing 6 nhung thi£t bi dudi 
lOkV trong trudng hop khdng tifen dung binh phong. Bao dly bang cao su di 
each difen dao clch li phai ch£ tao sao cho dfe dly vl thao dfe dang duac bang 
kim. 

11.3.5. Bang bao hieu 

CIn co cac bang bao hifeu dfe bao trude sir nguy hi^m cho ngudi dfe'n gin 
vat mang difen, elm thao tic nhung thife't bi gly ra tai nan chfe't ngudi, di nhlc 
nhcr... 

C6 cac loai blng bao hifeu sau dly : bio trirdc, cho phfep, elm, nhlc nhd. 

Bang bao U i(dc: 

“Dien the' cao - nguy hiem" ; 

“Dung lai - dien the cao" ; 

“Khong treo - nguy hifem chet ngudi" ; 

“Khong sd vao - nguy hi^m chet ngudi" . 

Bang cam : 

“Khong dong dien - co ngirdi dang lam vice" ; 

“Khong dong dien - dang lam viec tren dudng day". * 

Bang cho phep : 

“Lam viec tai ch6 nay" 

Bang nhac nhd : 

“Ndi dat". 
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11.3.6. Sura chiira dirdng day du6i dien ap 

Mac dlu ydu clu clt mach dien trong khi sua chfta II rlt quan trong, trong 
m6t s6' it trucmg hap cln thid't vln cho phep sua chfra duang dly dirdi didn ap, 
nhlt II nhung duftng day dua didn ddn nlifing h6 tidu thu quan trong. 

a) Lam vide dircri dien ap cao 

Vide sua chua phai duac kT sir 
chfnh cua khu vuc duyet. Ngucri 
sura chura phai co trinh 66 chuydn 
m6n va hoc qua lap sua chfia dtfdi 
didn ap. Khi lam vide dudi didn 
ap, cho phep cham vao vlt mang 
didn bang sao each didn hole 
bang tay true tid'p. Trudfng hap 
sau phai duac each didn ngudi vdi 
d^rt va dung phuang phap cln 
b^ng dien ap giua didn tfch lam 
viec va dly din. 

Ngucri c6ng nhln ddng trdn 
mam kim loai duac each didn vai 
da't (hinh 11-2), dung sao vurt day 
(da n6'i sin vdi mlm) vlo pha. 

Khi do chi co ddng didn didn 
dung xuIt hidn khdng qua ngucri. 

Khi day dirt (khoi mlm) thi qua 
nguai co (va chi co) dong didn 
didn dung qua nguai, do la di£u cln chu y. De an toan ngucri ta dung day ddi 
hoac chon didn tich mSm du be d£ han chd' dong didn dung den mire an toan. 

b) Lam viec dudi didn ip thflTp 

Sira chfia dudi didn ap thlp chi cho phep trong nhtfng trudng hap nd'u 
ngit mach didn lam hu hong qua trinh kl thuit, huhong nhidu san phlm... khi 
lam vide phai c6 k! su hay kT thuit vidn kiem tra true tid'p, sau khi da ngin 
each cln thin nhung pha bdn canh vl nhtfng vit co ndi dlt bing ddm hay tlm 
cao su. 

Ngoai ra khi lam vide phai dung dung cu cd each didn chd tay elm, tay 
phai deo gang, chin mang giiy cao su. 



Hinh 11—2 . Sira chira dudng day lie co di6n 
thco phirong phap cin bang didn ip 
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Lam vi£c dudi di£n ip cln ha't sure chu y trinh va cham vdi cac vat xung 
quanh : tudng, 6ng, thanh ngang... vi nhfrng va cham do se tao n€n ddng di6n 
di qua ngudi, tat nhien cung khdng nan tiap xuc vdi nhu'ng ngudi dutig dudi 
daft hay tr£n nin nhl. 


11.4. TO GHtre VAN HANH AN TOAN 

Qua kinh nghiam cho tha'y, tat ca cac trudng hop di xay ra tai nan vi di£n 
giat nguydn nhan chinh khdng phai la do thia't bi kh6ng hoan chinh, cung 
khdng phai do phuong tidn bao va an toan chira dim bao ma chmh II do van 
hlnh sai quy trinh, trinh dd van hanh non kem, srtc khoe khdng dim bao. 
van hanh an toan cln phai thudng xuy6n kiem tra sua chtfa thia't bi, chon can 
bd ki ludng, me clc Idp huln luy£n vfe chuydn mdn, phan edng true dly du... 

11.4.1. Ke hoach kiem tra va tu stifa 

Mud'n thia't bi duoc an toln dd'i vdi ngudi lam vide va nhiirng ngudi xung 
quanh cln tu sira chung ludn theo k£ hoach da djnh. Khi sua chffa phai theo 
dung quy trinh van hanh. Ngoai cic edng vide lam theo chu ki cln co true ban 
vdi nhidm vu thudmg xuydn xem xet. Cac kd't qul ki^m tra cln ghi vlo s6 true 
va trdn co sd da'y ma dat k£ hoach tu sua, 

11.4.2. ChQn can b6 

Ngudi can bd cln co thli dd lam viac cln cu cln thin, co kia'n thurc vi 
chuyfin m6n td't. Tuy nhian hai di£u kian tran vln khdng thay thd duoc di£u 
ki6n sure khoe vi nd'u mat bi k6xn, tai di£c, thin kinh suy nhtfoc se lam mat kha 
n;Ing phan doan minh min va la nguy^n nhan cua cac sU c6 quan trong. Vi vly 
sire khoe la dilu kian td'i quan trong vl cung tuy theo sure khoe ma su phan 
phd'i c6ng tic cho can bd co khac nhau. 

Dudi cha' dd cua chung ta nhiirng ngudi llm edng viac nang nhoc d£u duoc 
b6i dudng thich dang, duoc cham sdc chu dao ntn sure khoe it bi giam sut. 
Da'y chinh la nguydn nhan vi sao dudi ch£ dd ta tai nan lao ddng ngly clng 
giam di ro r6t. 

11.4.3. Huan luyen 

C6ng nhan, can b6 d^n nhan edng tac phai qua thdi ki hua'n luy6n v4 an 
toan dian. Ki su nhi n\iy co nhidm vu hudng din, ph6 bia'n cho ho bia't cac 
nguydn nhan xay ra tai nan, lam quen vdi thi£t bi, gili thich v6 cic n6i quy... 
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Sau khi 6n xong phin H thuyfc't, cic c6ng nhan can b6 mdi d£n nhan vifcc duoc 
di thuc h&nh va kidm tra tai chd Um vi£c. Phln d£u cua khoa hoc la kidm tra 
each ca'p cdu ngudi bi tai nan do di6n gay ndn. Sau da'y mdi qua h6i ddng nha 
may edng nhan va x£p bac. Ngudi mdi lam c6ng tie true ban trong thdi gian 
d£u phai co true ban cu c6 kinh nghi£m kem cap. 

T£t ca nhung ngudi phuc vu d thiSt bi di6n cao ap k6 tCf bac II trd 16n c£n 
phai duoc kidm tra vd an toan va cap ctiu m6i nSm mdt l£n. 

11.4.4. Thao tSc thief bj 

Thd tu thao tac thi6"t bi khdng dung trong khi d6ng cat mach di6n la 
nguydn nhan cua su c 6 nghidm trong va tai nan nguy hi£m cho ngudi van 
hanh. Di tr£nh tinh trang tr6n quy trinh van h^nh thifc't bi quy dinh nhu sau : 

Ngudi true ban phai lu6n ludn co so d6 ndi day difcn cua cac dudng day. 
Trong so d6 nay ve tinh trang thuc cua cac thi£t bi di£n va nhung didm c6 nd'i 
da't. Ngudi true ban chi co thd thao tac theo mSnh 16nh, trir cac trudng hop xay 
ra tai nan mdi cd quy£n tu ddng thao tac rdi bio cio sau. 

Khi co nhi4u ngudi true ban, su thao tac phai do hai ngudi dam nhidm, 
mdt ngudi bac III, mdt ngudi bac IV. 

Sau khi nhan mdnh 16nh thao tac, true ban phai ghi vko sd va \im phi£u 
thao tac, c2n chu y dac bi6t ddn trinh tu thao tic. MSu phidu thao tac ghi ducri 
day : 
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Phi£u thao tac 

S6 . 

Ngay. Thcfi gian bat d3u. 

Then gian ke't thuc. 

Nhiem vu : Cat dien vh ntfi da* dircmg day s6 2-110kV. 
Trinh ttf thao tac : 

1. Cat may cat dien s 6 : . 

2. Ki£m tra trang thai cat ciia may cat dien. 

3. Ki^m tra each dien cua dao each li dudng day. 

4. Cat dao each ti di/cmg day. 

5. Dong dao nd'i da't cua dirfrng day. 

6. Cat dao each li thanh gop cua he thdng thanh gop... 

NgU&i thao tac 
Ki ten 


Ngudi duyet 
Kj t6n 


CAU HOI ON TAP 

1. C£n lam gi di bao ve khoi nguy hiem khi tie'p xuc b£t ngef vdi vat d£n dien ? 

2. Co nhtfng phuang tidn va dung cu nao c3n thie't cho an to&n dien ? 

3. Trinh bay each 1 6 chdc van hanh an toan dien. 
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MUC LUC 


Trang 


Lari gi&i thieu 


3 

Mar ddu 



4 

Khdi niem chung 


5 

Chirong 1. 

Tdc dung ciia dong di£n dtfi vdi co th £ con ngudi 

(3 ti£t) 

7 

Chirong 2. 

C£p ctiu ngudi bi di£n gi&t 

(2 tiet) 

17 

Chirong 3, 

Cac khai ni6m co ban Wf an loan difcn 

(3 ti&) 

22 

Chirong 4. 

Ph^n tfch an toan trong cac mang di£n don gian 

(3 tiet) 

30 

Chirong 5. 

Phan tich an loan trong mang di£n ba pha 

(5 tiet) 

41 

Chirang 6. 

Bao vt nO'i da't 

(4 tifi't) 

54 

Chirang 7. 

Bao v£ nd'i day trung tinh 

(4 ti^'t) 

73 

Chirang 8. 

Sir nguy hi£m khi di£n dp cao xdm nhap sang di£n dp th£p 

(4 tiet) 

84 

Chirong 9. 

Bao v£ chdng s£t 

(5 ti£t) 

92 

Chirong 10. 

Nhurng v£n d& anh huong ciia trirfrng di£n tir tdn s6 
tdn s 6 cdng nghiep va d£ ph6ng tinh difin. 

cao, 

(3 tiet) 

105 

Chirong 11. 

Nh&ng phirong ti£n va dung cu cdn thi£t cho 
an todn di£n va t6 chtfc v&n hanh an toan 

(4 ti^t) 

115 
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Chiu track nhiem xuat ban : 

Chu tich HDQT kiem Tong Giam doc NGO TRAN AI 
Pho T6ng Giam doc kiem Tong bien t$p NGUYEN QUY THAO 


Bien tap I an dau vd tdi ban : 
DUUNG VAN BANG 
Trinh bay bia : 

BUI QUANG TUAN 
SvCa ban in : 
DUONG VAN BANG 
Che ban : 

NGUYEN MINH CHAU 


GIAO TRINH AN TOAN DlfiN 
M§ so: 7K550T7 - DAI 

In 2.000 ban, kh6 16 x 24 cm, tai XI nghifcp in Hh Tfty. 
S 6 in: 708/DAI; S6 XB: 11-2007/CXB/293-2119/GD. 
In xortg vk n6p luu chi£u thang 1 n£m 2007. 




Ban doc t o the tmia tai cat Con# ti Sack - Thief hi fru't'/ng hoc d car diet phitdng hade 
cue C\(t\ hang diet Nhd xudf ban Gitio due : 

Tai Ha Noi: 25 Han Thuyen ; 1S7B Giang Vo ; 232 T&y San ; 23 Trftng Tien ; 

Tai E>a Nang : So 15 Nguyen Chi Thanh : So 62 Nguyen Chi Thanh ; 

Tai Thanh pho Ho Chi Minh : 104 Mai Thi I.Lfu. Quan 1 ; Cira hang 45IB - 453, Hai Ba 
Tiling. Quail 3 ; 240 Tran Binh Trong Quan 5. 

Tai Thanh pho Can Tho: So 5/5. dircftig 30/4 ; 

Website : www.nxbgd.com.vn 






